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BUREAU  OF  LAND  MANAGEMENT 
SAFFORD  DISTRICT  OFFICE 
425  E.  4th  Street  , 

Safford,  Arizona  85546  ' ; 
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(602)  428-4040 


3809  AZA  25564  (044) 


December  1992 


Dear  Public  Land  User: 

Enclosed  is  the  Final  Environmental  Impact  Statement  (FEIS)  for  AZCO  Mining 
Company's  proposed  Sanchez  Copper  Mine.  This  document  describes  their 
proposed  plan  of  operations  and  reviews  potential  environmental  and 
socio-economic  impacts  of  the  proposal.  The  mine  would  encompass  approxi- 
mately 1,400  acres  of  public  lands  10  miles  northeast  of  Safford,  Arizona. 

Publication  of  the  Final  Environmental  Impact  Statement  is  the  result  of 
a 17-month  review  process  which  included  public  meetings  and  opportunities  for 
public  input.  Numerous  additions  were  made  in  the  environmental  documentation 
and  analysis  of  the  project  as  a result  of  the  public  review  process  which 
accompanied  release  of  the  Draft  Environmental  Impact  Statement  in  March  1992. 
For  several  years  prior  to  the  preparation  of  this  Draft  Environmental  Impact 
Statement,  extensive  investigations  were  conducted  by  AZCO  to  determine  poten- 
tial impacts  on  various  environmental  and  socio-economic  factors.  Various 
alternatives  for  reclaiming  the  lands  after  mining  were  also  evaluated  by 
AZCO. 

The  release  of  this  Final  Environmental  Impact  Statement  begins  a 30-day 
comment  period.  During  this  period,  we  encourage  you  to  review  the  document 
and  provide  us  with  your  comments  about  the  proposal  and  the  alternatives. 

Written  comments  on  the  project  will  be  accepted  until  JanuSiy  19^  1993 
Please  send  your  comments  to  Larry  Thrasher,  BLM  Project  Manager,  Safford 
District  Office,  711  14th  Avenue,  Safford,  Arizona  85546.  Please  note  that 
this  is  a new  address  for  our  office. 

We  would  like  to  thank  all  of  you  who  have  participated  to  date  in  the  public 
participation  for  this  project,  and  encourage  your  continued  involvement 
through  review  of  the  Final  Environmental  Impact  Statement.  After  the  comment 
period  closes,  input  will  be  reviewed  for  incorporation  into  the  Record  of 
Decision.  We  anticipate  the  Record  of  Decision  will  be  released  in  January. 
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Within  30  days  of  receipt  of  the  Record  of  Decision,  you  have  the  right  of 
appeal  to  the  Arizona  State  Director,  Bureau  of  Land  Management,  in  accordance 
with  the  regulations  at  43  Code  of  Regulations  3809.4.  If  you  exercise  this 
right,  your  appeal,  accompanied  by  a statement  of  reasons  and  any  arguments 
you  wish  to  present,  which  would  justify  reversal  or  modification  of  the 
decision,  must  be  filed  in  writing  with  the  BLM  Safford  District,  711  14th 
Avenue,  Safford,  Arizona  85546,  within  30  days  of  receipt  of  the  Record  of 
Decision.  Do  not  send  the  appeal  directly  to  the  Arizona  State  Office.  The 
appeal  and  the  case  file  will  be  sent  to  the  Arizona  State  Office  from  the 
Safford  District  Office.  You  have  the  burden  of  showing  that  the  Record  of 
Decision  appealed  from  is  in  error.  The  Record  of  Decision  will  remain  in 
effect  during  the  appeal  unless  a written  request  for  a stay  is  granted. 


Sincerely, 


Margaret  L.  Jensen 
Gila  Area  Manager 
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Abstract: 

AZCO  Mining  Inc.  proposes  to  develop  the  Sanchez  Copper  Project  on  mining  claims  administered  by 
the  BLM  in  Graham  County,  Arizona.  The  proposed  action  includes  an  open  pit  copper  mine,  with  a 
heap  leach  and  solvent  extraction-electrowinning  (SX-EW)  processing,  and  a large  waste  rock  disposal 
area.  Approximately  200  million  tons  of  ore  will  be  processed,  and  approximately  200  million  tons  of 
waste  rock  will  be  placed  in  a disposal  area.  The  project  will  affect  approximately  1,400  acres. 

The  proposed  operation  will  last  for  17  years  and  will  process  about  12  million  tons  of  copper  ore  each 
year,  for  an  annual  copper  production  rate  of  25,000  tons.  At  full  production,  the  project  will  employ 
approximately  210  people,  with  an  annual  payroll  of  $8.15  million.  The  mine  and  process  facility  will 
use  2,600  acre-feet  of  water  per  year  from  groundwater  wells  and  pit  dewatering. 

This  environmental  impact  statement  (EIS)  describes  the  proposed  action,  reasonable  alternatives,  the 
existing  environment,  and  the  environmental  consequences  of  implementing  the  proposed  Sanchez 
Copper  Project  or  the  alternatives.  The  alternatives  analysis  includes  locations  for  access,  heap  leach 
pad  configurations,  alternative  groundwater  disposal  techniques,  reclamation  techniques,  partial 
backfilling  of  the  pit,  and  the  No  Action  alternative. 
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Preface 


The  Final  Environmental  Impact  Statement  (EIS)  for  the  proposed  Sanchez  Copper  Project  is  organized 
in  a similar  manner  as  the  Draft  EIS,  i.e.,  the  section  and  subsection  numbering  remains  essentially 
the  same.  The  Final  EIS  contains  additions  or  revisions  to  certain  sections  of  the  Draft  EIS.  Sections 
which  have  been  added  in  the  Final  EIS  are  indicated  in  redllne  form  in  the  Table  of  Contents.  Added 
or  revised  text  in  the  body  of  the  document  is  also  indicated  in  redtine  form. 

The  following  is  a summary  of  the  principal  additions  or  revisions  to  the  Draft  EIS  which  are  now 
included  in  the  Final  EIS. 

1 . The  BLM  reviewed  the  proposed  action  and  reasonable  alternatives  and  has  selected  preferred 
alternatives  for  implementation  of  the  Sanchez  Copper  Project.  The  preferred  alternatives  are: 

♦ One  heap  leach  pad  and  plant  site,  both  located  west  of  Head  Canyon; 

♦ Access  to  the  plant  site  from  Solomon  Pass  Road;  and 

♦ Excess  pit  water,  if  any,  pumped  to  a reservoir  for  infiltration. 

2.  The  hydrologic  discussions  and  impacts  in  Sections  3.3  and  4.3  have  been  entirely  revised. 
The  principal  changes  occur  in  the  expanded  hydrology  presentation  based  on  additional  data 
obtained  since  publication  of  the  Draft  EIS. 

3.  Comment  letters  from  agencies  and  from  the  general  public  regarding  the  Draft  EIS  were 
received  during  the  60-day  review  period.  These  letters  and  corresponding  BLM  responses 
are  presented  in  Section  5.5. 

4.  The  Appendix  section  of  the  Final  EIS  has  been  expanded  to  present  additional  information 
requested  by  the  public. 
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Summary 


Introduction 

AZCO  Mining  Inc.  has  proposed  to  develop  the  Sanchez  Copper  Project  as  an  open  pit  mine  and  heap 
leach  processing  facility  in  Graham  County,  Arizona.  The  project  is  located  about  ten  miles  northeast 
of  Safford  on  mining  claims  staked  on  public  lands  under  the  jurisdiction  of  the  Gila  Resource  Area, 
Safford  District  Office  of  the  BLM,  Safford,  Arizona.  In  August  1991,  AZCO  submitted  a Plan  of 
Operations  to  the  BLM  describing  the  mining,  processing,  existing  environment,  and  reclamation.  The 
BLM  reviewed  the  proposal  and  determined  that  preparation  of  an  EIS  was  necessary. 


Purpose  and  Need 

The  purpose  of  this  action  is  to  mine  and  process  copper  ore  from  the  Sanchez  ore  body.  The  need 
for  this  action  is  reflected  in  the  relatively  high  price  society  places  on  copper,  which  is  currently  about 
$1 .00  per  pound. 

Proposed  Action 

V 

The  Sanchez  orebody  will  be  mined  using  conventional  open  pit  mining  techniques  and  mining 
equipment.  The  planned  ore  mining  rate  is  12  million  tons  per  year.  Waste  rock  and  alluvium  will  be 
mined  at  an  average  rate  of  about  13  million  tons  per  year  over  the  life  of  the  mine.  The  final  pit  would 
measure  approximately  4,000  feet  in  diameter  and  1 ,200  feet  in  depth.  It  contains  approximately  200 
million  tons  of  copper  ore  and  approximately  200  million  tons  of  waste  rock.  The  mining  schedule 
provides  for  a 17-year  mine  life,  and  approximately  210  people  will  be  employed  for  the  operation. 

Ore  from  the  pit  will  be  transported  to  the  crushing  and  screening  plant  prior  to  being  conveyed  to  the 
leach  pad.  Crushed  ore  will  be  treated  with  a strong  sulfuric  acid  solution  and  then  will  be  rinsed  with 
a weak  sulfuric  acid  solution,  producing  pregnant  leach  solution  which  will  be  piped  back  to  the 
processing  facility.  High-quality  copper  cathodes  will  be  produced  in  a solvent  extraction-electrowinning 
(SX-EW)  plant,  where  copper  is  extracted  from  the  pregnant  leach  solution,  concentrated,  and  plated 
on  stainless  steel  cathodes. 
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The  proposed  access  to  the  project  site  will  be  primarily  on  existing  paved  roads.  Total  surface 
disturbance  as  a result  of  development  is  estimated  at  1,400  acres.  Coversoil  will  be  stockpiled  for 
later  use  in  reclamation.  Throughout  the  mine  life,  revegetation  test  plots  will  be  established  to 
evaluate  plant  species,  soil  suitability,  fertilizer  and  amendment  requirements. 

The  project  will  require  approximately  1 ,600  gallons  per  minute  of  water  for  plant  operations  and  dust 
control. 


Agency-Preferred  Alternative 

The  BLM  reviewed  AZCO’s  proposed  ac^iofi  and  developed  reasonable  alternatives  to  the  j;m>posed 
action.  After  further  evaluation^  the  BLM  developed  a preferred  alternative  which  Is  a modification  of 
AZCO's  proposed  action: 

In  accordance  with  the  Council  on  Environmentat  GKjality  {CEO}  guidetines  {40  CFB  tor 

Implementafton  of  the  National  Environmental  PoScy  Act  (NEPA),  the  lead  federal  agency  is  required 
to  tderilify  its  preferred  alternative  for  the  proposed  project  In  the  Draft  or  Pinal  El^^  The  BLM  has 
defined  the  preferred  alternative  in  the  Final  EiS  after  considering  public  comrnents  received  regarding 
the  Draft  Eia 

The  BLM  has  reviewed  the  puWlc  comments^  prefect  cdrnpbnentsassdcMed  wifti^  t action 

and  aiternatives,  and  various  monitoring  and  mitigation  measures  which  may  be  striated  In  the  BLM's 
Record  of  Deci^n,  Based  iqon  these  considerations,  the  BLM  has  selected  the  Agency-Preferred 
Alternative  as  desci^>ed  beiow^ 

Con^nents  of  the  project  from  the  proposed  action  are; 

• Sanchez  open  pit; 

• Main  waste  dump  and  two  small  dumps  to  the  north  of  the  pit; 

• Reclamation  plan;  and 

• Conveyor  corridor  to  main  heap  leach  pad. 


Corr^nents  of  the  project  from  the  alternatives: 

• One  heap  leach  pad  west  of  Head  Canyon; 

• Plant  site  and  ponds  located  south  of  the  leach  pad; 
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^ Access  16  t)ie  pfo|e^  usmg  ix)thl6e  Sanchez  Solo  mon  Pass  Road; 

• Excess  groundwater  disposal  into  a reservoir  with  infiltration;  and 
r Electrical  power  line  utilizing  existing  right-of-way  corridor. 

The  Agency-Preferred  Alternative  incorporates  a modified  alternative  access  route.  A major  concern 
of  the  residents  along  Sanchez  Road  was  a signHIcant  Increase  In  traffic  to  access  the  mine  and 
processing  plartf.  Alt  operations  traffic  would  have  used  Sanchez  Road.  Residents  believed  there  were 
reasonable  access  alternatives,  and  they  began  dialogue  among  the  BLM,  county  officials  and  AZCO 
to  address  the  problem. 

Foltovwng  Is  a chronology  of  the  access  route  issue. 

•1989  AZCO  and  county  officials  discussed  use  of  existing  Sanchez  Road  and  problems  with 
access  and  narrow  road  condftions. 


•1990  County  filed  a right-of-way  application  to  re-route  ^ut  one  mite  of  Sanchez  Road. 

•1990  BLM  approved  right-of-way,  and  constnjction  commenced. 

•1991  August  2 - AZCO  filed  Plan  of  Operations,  proposing  to  use  Sanchez  Road;  local 
residents  became  concerned. 


•1991  Au^st  28  - First  public  meeting  to  discuss  proposed  Sanchez  Copper  Project.  Local 
residents  Voiced  concern  about  signiflcarit  increases  m traffic  on  Sanchez  Road. 


•1991  October  21  - Official  Scoping  Meeting  for  proposed  project;  the  issue  of  access 
remained  a pririniify  pncern, 

•1992  January  25  - U.S.  Representative  Jim  Kolbe  was  present  in  Safford  to  discuss  AZCO's 
proposed  project  and  specifically  the  issue. 

•1992  March  - The  Draft  EIS  was  issued,  with  Sanchez  Road  as  the  proposed  access; 
alternative  access  options  from  Solomon  Pass  Road  were  being  considered. 

•1992  April  2 - BLM  conducted  a Public  Meeting  regarding  the  Draft  EIS;  access  continued 
to  be  of  concern,  and  local  residents  continued  to  advocate  a different  access  route. 
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•1992  April  27  > County  officials  hekJ  an  evenlrig  public^^^m  with  Sanchez  residents. 
County  presented  proposal  to  Inprove  Sanchez  Road.  Local  residents  expressed 
opinions  that  the  proposed  improvements  were  not  adequate  to  prevent  significant 
safety  hazards  and  lifestyle  changes.  BLM  determined  that  heavy  truck  traffic 
(including  add  trucks)  was  themapr  concern.  Engineering  estimates  were  made  for 
an  alternative  access  road  to  the  processing  plant  from  Solomon  Pass  Road;  estimated 
cost  for  an  ipgraded  gravel  road  would  be  $300,000. 

•1 992  June  1 - BU4  hosted  a public  meeting  to  present  alternative  access  proposal.  A 
funding  source  was  obtained  and  approved  for  upgrading  Solomon  Pass  Road.  AZCO 
will  pay  for  construction  of  an  access  road  from  Sotomon  Pass  Road  to  the  processing 
plant.  Because  of  access  considerations,  BLM  rejected  the  proposed  action  regarding 
two  heap  leach  pads,  ponds  and  imping  which  could  only  be  accessed  from  Sanchez 
Road,  The  afternative  heap  leach  pad  and  plant  site  were  selected  on  the  west  side 
erf  Head  Canyon.  Public  was  amer^le  to  idea  of  splitting  traffic,  with  most  of  the 
l^avy  toicks  using  Solomon  Pass  Road. 


Project  Alternatives 


Section  2.2  of  this  Final  Environmental  Impact  Statement  presents  a detailed  discussion  of  alternatives. 
Alternatives  to  the  proposed  action,  or  components  of  the  project,  which  were  considered  include; 

♦ No  Action  alternative: 

♦ Alternative  access  route: 

♦ Alternative  heap  leach  pad  configuration: 

♦ Alternative  groundwater  disposal  techniques: 

♦ Alternative  reclamation  techniques:  and 

♦ Alternative  partial  backf Sling  of  the  pit. 

Alternatives  which  were  eliminated  from  consideration  and  from  detailed  analysis  include: 

♦ Underground  mining: 

♦ Con^ete  backfilling  of  the  pit: 

♦ Processing  using  mill  and  tailings: 

♦ Waste  rock  disposal  in  Head  Canyon:  and 

♦ Heap  leach  pad  south  of  the  pit. 
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Summary  of  Impacts 


The  following  critical  elements  were  considered  in  the  review  of  environmental  impacts.  Because  of 
their  importance,  they  are  listed  separately. 


CRITICAL  ELEMENT 
AFFECTED? 

YES 

NO 

CRITICAL  ELEMENT 
AFFECTED? 

YES 

NO 

Air  Quality 

V 

T & E Species 

V 

Areas  of  Critical 
Environmental  Concern 

V 

Wastes, 

Hazardous/Solid 

V 

Cultural  Resources 

V 

Water  Quality 

V 

Farmlands, 

Prime/Unique 

V 

Wetlands/ 
Riparian  Zones 

V 

Floodplains 

V 

Wild  & Scenic  Rivers 

V 

Native  American 
Religious  Concerns 

V 

Wilderness 

V 

Detailed  information  on  potential  impacts  and  mitigation  measures  is  provided  in  Chapter  4, 
Environmental  Consequences.  The  following  is  a brief  summary  of  impacts  associated  with  the 
proposed  action  and  reasonable  alternatives,  listed  by  major  resource. 

Air  Resources 

The  Sanchez  Project  would  emit  particulate  matter  and  gaseous  materials.  The  particulate  emissions 
would  comprise  the  principal  impacts  to  air  quality.  The  Arizona  Department  of  Environmental  Quality 
will  evaluate  the  potential  emissions  and  issue  an  air  quality  permit  which  requires  air  pollution  controls. 
The  permit  will  be  issued  if  it  is  demonstrated  that  the  emissions  will  meet  state  and  federal  standards. 

Geology  and  Mineral  Resources 

Approximately  200  million  tons  of  waste  rock  will  be  removed  and  placed  in  waste  rock  dumps  north 
and  east  of  the  pit.  Approximately  200  million  tons  of  copper  ore  will  be  placed  on  a heap  leach  pad 
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and  leached  with  a dilute  solution  of  sulfuric  acid.  The  pit  will  be  about  4,000  feet  in  diameter  and 
about  1 ,200  feet  deep.  The  pit  will  not  be  backfilled,  and  copper  will  be  removed  from  the  ore  in  the 
heap  leach  for  commercial  sale. 

Water  Resources 

The  Sanchez  Project  will  use  groundwater  for  processing  and  dust  control.  The  groundwater  will  be 
obtained  from  pit  dewatering  and  from  groundwater  wells.  Total  water  requirements  average  1,600 
gpm,  with  a range  from  1 ,000  to  2,000  gpm. 

The  processing  facilities  are  designed  to  minimize  impacts  to  groundwater  quality  by  using  clay  and 
synthetic  liners,  a leak  detection  system,  and  groundwater  monitoring  wells.  There  may  be  impacts  to 
groundwater  quality  and  quantity  resulting  from  operation  of  the  project.  The  Arizona  Department  of 
Environmental  Quality  will  review  the  proposed  action  and  issue  a permit  if  it  is  demonstrated  that  the 
project  incorporates  best  available  demonstrated  control  technology  in  the  operation. 

Primary  impacts  to  surface  water  would  result  from  runoff  from  the  disturbed  areas.  Diversion  ditches 
and  sedimentation  ponds  will  be  used  to  minimize  impacts.  No  direct  surface  discharges  from  the 
processing  facilities  are  planned.  The  operation  will  not  use  surface  water  from  Bonita  Creek  or  the 
Gila  River  for  processing  or  dust  control. 

Soils 

The  project  will  impact  about  1,400  acres.  Coversoil  will  be  salvaged  where  available  and  stockpiled 
for  use  in  reclamation.  Coversoil  will  be  respread  over  approximately  766  acres  of  surface  disturbance. 
Mitigation  in  the  form  of  reclamation  will  reduce  the  impact  of  soil  loss.  Erosion  control  will  further 
mitigate  impacts  to  soil. 

Vegetation 

The  project  will  impact  about  1,400  acres  of  vegetation.  No  Threatened  and/or  Endangered  species 
were  identified  on  the  project  site.  Revegetation  is  proposed  for  approximately  765  acres,  which 
includes  the  top  of  the  heap  leach  piles  and  waste  rock  dump.  The  277-acre  open  pit  will  not  be 
reclaimed.  The  cumulative  and  significant  long-term  impacts  to  vegetation  and  habitat  loss  will  be 
mitigated  through  the  reclamation  programs.  Adherence  to  strict  BLM  requirements  for  bonding  of 
reclamation  programs  and  completion  of  thfese  programs  will  prevent  cumulative  or  significant  long-term 
adverse  impacts  to  vegetation. 
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Wildlife 

No  Threatened  and/or  Endangered  species  are  known  to  be  present  or  were  identified  on  the  project 
site.  Several  candidate  species  of  bats  may  possibly  use  the  project  area.  AZCO  has  provided  $2,500 
for  bat  research  in  the  area.  Approximately  50%  of  a javellna  herd  forage  area  will  be  covered  by  the 
waste  rock  dump.  The  reclamation  plan  will  provide  suitable  mitigation,  and  there  will  be  no  cumulative 
or  significant  adverse  Impacts  to  wildlife. 

Land  Use 

A Significant  change  to  the  land  use  will  occur  due  to  the  277-acre  open  pit.  The  project  will  not  impact 
wilderness,  scenic  rivers,  or  Areas  of  Critical  Environmental  Concern. 

Cultural  Resources 

The  cultural  resource  survey  identified  38  sites  in  the  project  area.  A mitigation  program  has  been 
approved,  and  its  implementation  will  be  a requirement  of  permit  approval  All  cultural  sites  identified 
in  areas  to  be  disturbed  will  be  removed  or  destroyed.  Mitigation  of  impacts  tb  cultural  resources  is 
discussed  in  Section  4.8.4  and  in  Appendix  G - Natbhat  Historic  Preservation  Act  Compliance. 

Aesthetics 

The  project  will  change  the  appearance  of  the  area.  New  land  forms  from  the  heap  leach  piles  and 
the  waste  rock  dump  will  create  new  topography.  The  project  area  is  classified  as  a Visual  Resource 
Management  Class  IV  area,  which  allows  for  major  modification  to  the  topography.  The  Scenic  Quality 
of  the  area  is  "C",  which  indicates  low  sensitivity,  background. 

Socioeconomics 

The  socioeconomic  impact  to  the  area  will  be  beneficial.  The  project  will  provide  210  new  jobs  to  the 
Safford  area.  The  annual  payroll  will  be  approximately  $8.15  million.  The  Safford  area  has  a surplus 
labor  market,  and  the  company  will  hire  local,  skilled  individuals  and  will  develop  training  programs. 

Transportation 

The  highways  into  Safford  are  adequate  to  absorb  the  additional  traffic.  There  are  existing  county 
roads  to  the  project  site,  and  two  separate  access  routes  wIB  be  incorporated  which  utilize  both 
Solomon  Pass  Road  and  Sanchez  Road.  The  company  has  projected  an  increase  of  1 18  vehicles  per 
day,  which  includes  employees,  supplies  and  finished  copper  transport. 
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Cumulative  impacts 

The  cumulative  impact  analysis  was  compteted  m each  section  of  the  critical  resources  (air,  geology, 
hydrology,  soils,  vegetation,  wildlife,  land  use,  cutturat  resources,  aesthetics^  socioeconomics  and 
transportation).  Other  activities  which  add  to  the  currujiative  jnfpacts  Indude  the^^  D^  Placer 
Mine,  potential  development  of  Phelps  Dodgedepositsi  prison  expansion^  Mt;  Graham  Project,  and 
closure  of  four  landf  81s.  In  the  foreseeable  future^  drily  the  Phe^  Dodge  development  of  the  Lo  ne  Star 
deposit  (about  four  miles  west  of  Sanchez)  would  have  sign8jcant,  ojmulatiye  impacts  on  crSical 
resources;  however,  a firm  time  schedule  for  comrnencement  df  operations  for  the  Lone  Star  Deposit 
has  not  been  developed. 
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Introduction 


This  Environmental  Impact  Statement  (EIS),  prepared  in  compliance  with  the  National 

Environmental  Policy  Act  (NEPA)  of  1969,  describes  the  environmental  impacts  of  AZCO  Mining  Inc.’s 
(AZCO)  proposed  action  for  the  Sanchez  Copper  Project.  AZCO  prepared  and  submitted  a Plan  of 
Operations  to  the  Gila  Resource  Area  Office,  Safford  District,  of  the  U.S.  Bureau  of  Land  Management 
(BLM)  describing  the  access  route,  the  open  pit  mine  operation,  heap  leach  processing,  and  waste  rock 
dump  construction.  The  proposed  Sanchez  Copper  Project  is  in  conformance  with  the  approved 
Safford  District  Resource  Management  Plan  (RMP),  which  provides  for  mining  operations  in  this  area. 
The  following  sections  describe  the  project’s  location,  the  purpose  and  need  for  the  federal  action,  and 
the  scope  of  the  Final  EIS. 


1.1  Project  Location 


The  Sanchez  site  is  located  at  the  southeast  end  of  the  Gila  Mountains  in  Graham  County,  Arizona, 


approximately  10  miles  east-northeast  of  the  city  of  Safford.  Figures  1-1  and  1-2  illustrate  the  regional 
location  of  the  project  site.  Access  to  the  site  is  along  existing  paved  roads  and  bridges  which  cross 


the  Gila  River.  After  crossing  the  river,  the  processing  plant  employees,  acid  trucks,  and  other  vehicles 
requmng  access  to  the  processing  area  wHI  use  the  Solomon  Pass  Road  and  a new  access  road 
constructed  from  the  Solomon  Pass  Road  to  the  processing  plant.  Mine  workers^  crushing  plant 


workers,  and  vendors  will  use  Sanchez  Road  to  access  the  mine  area. 


The  operator  of  the  Sanchez  Copper  Project  will  be  AZCO  Mining  Inc.  (AZCO),  a Colorado  Corporation, 
whose  address  is  165  S.  Union  Blvd.,  Lakewood,  Colorado,  80228.  All  proposed  development  will 
occur  on  unpatented  mining  claims  and  millsite  claims  located  on  federal  lands  administered  by  the 
BLM.  The  claim  group  is  composed  of  307  lode  mining  claims  and  274  millsite  claims  in  the  Lone  Star 
Mining  District.  AZCO  acquired  the  rights  to  certain  claims  from  Harold  F.  and  Tillie  Lou  Carpenter, 
William  W.  and  Loraine  R.  Sorsen,  Hearold  and  Charleen  Elmer,  and  Harold  D.  and  Doris  H.  Maryott, 
locators,  and  has  staked  additional  mining  claims  to  complete  AZCO’s  coverage  of  the  project  area. 


The  claims  are  located  in  Sections  21 , 22,  23,  24,  25,  26,  27,  28,  29,  33,  34,  35,  and  36,  T6S,  R27E; 
Section  4,  T7S,  R27E;  and  Sections  19,  30,  and  31,  T6S,  R28E;  Gila  and  Salt  River  Base  Meridian. 
Total  area  contained  within  the  claims  is  approximately  6,700  acres. 
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FIGURE  1-2  PROJECT  LOCATION  MAP/  SAFFORD,  ARIZONA 
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1 .2  Purpose  and  Need 

This  Final  EIS  analyzes  AZCO’s  Plan  of  Operations  and  reasonable  alternatives  which  may  avoid, 
minimize  or  rectify  significant  environmental  impacts.  The  BLM  determined  that  an  EIS  was  necessary 
to  comply  with  existing  laws  and  regulations  and  to  fully  evaluate  the  proposed  action  and  reasonable 
alternatives  as  required  by  NEPA. 

The  purpose  of  the  action  is  to  extract  copper  ore  from  deposits  on  public  lands.  T^^  will 

reduce  U.S.  dependency  on  imported  copper  and  improve  the  national  balance-of-trade.  In  the  mid 
1980’s,  new  electronic  systems  for  automobiles  significantly  increased  the  demand  (and  price)  for 
copper.  U.S.  cars  built  In  1981  used  30  pounds  of  copper  per  vehicle,  as  compared  to  51  pounds  in 
1991.  The  average  American  home  now  uses  422  pounds  of  copper  ih  wiring  and  plumbing,  up  from 
230  pounds  in  1980,  In  1989,  the  "net  import  reliance  as  a percent  of  apparent  consumption"  was  9%, 
or  203,000  tons  of  refined  copper  with  a value  of  approximately  $526  million,  as  reported  in  the  U.S. 
Bureau  of  Mines  Material  Commodity  Summaries  - 1990.  Production  from  the  Sanchez  Copper  Project 
will  reduce  net  imports  by  25,000  tons  per  year,  with  a value  of  $65  million  (at  1989  prices)  over  the 
life  of  the  operation. 


Mineral  operations  authorized  by  the  General  Mining  Laws  must  comply  with  the  Federal  Land  Policy 
and  Management  Act  of  1976  (FLPMA)  (30  U.S.C.  22  et  seq.).  Mineral  operations  are  administered 
under  FLPMA  through  its  surface  management  regulations  (43  Code  of  Federal  Regulations  [CFR] 
3809).  These  regulations  require  the  BLM  to  review  proposed  operations  to  ensure  that; 

1.  Adequate  provisions  are  included  to  prevent  unnecessary  or  undue  degradation  of 
federal  lands; 

2.  Measures  are  included  to  provide  for  reasonable  reclamation;  and 

3.  Proposed  operations  would  comply  with  other  applicable  federal  and  state  laws  and 
regulations. 

In  order  to  comply  with  FLPMA  and  BLM  surface  management  regulations,  AZCO  submitted  a Plan  of 
Operations  to  the  BLM.  The  BLM  action  included  reviewing  the  Plan  of  Operations  for  completeness, 
and  implementing  the  NEPA  compliance  process. 

The  Final  EIS  has  been  prepared  to  comply  with  the  Council  of  Environmental  Quality’s  regulations  for 
implementing  NEPA  (40  CFR  1500-1508)  and  BLM  regulations  for  surface  mining  of  public  lands 
(43  CFR  3809),  using  BLM  guidelines  for  implementing  NEPA  (Arizona  Environmental  Handbook 
H-1 790-1).  The  purposes  of  the  Environmental  Impact  Statement  are  to: 
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1 . Assess  the  environmental  impacts  of  the  proposed  action  and  reasonable  alternatives: 

2.  Identify  and  analyze  significant  and  cumulative  environmental  impacts  from 
implementing  the  proposed  action  and  other  reasonable  alternatives;  and 

3.  Provide  the  decision  maker  and  the  public  the  opportunity  to  respond  and  comment 
on  the  analysis  of  the  environmental  impacts  of  the  proposed  action  and  reasonable 
alternatives. 

The  Finaf  Environmental  Impact  Statement  Includes  a description  of  the  affected  physical,  biological 
and  human  resources  in  the  project  area.  The  data  was  obtained  from  field  surveys:  the  company’s 
Plan  of  Operations:  BLM  and  other  agency  files;  interviews  with  BLM  and  other  federal,  state  and  local 
agency  resource  personnel:  and  existing  literature.  The  Final  Environmental  Impact  Statement 
analyzes  the  significant  environmental  consequences  of  development  of  the  proposed  action  and 
reasonable  alternatives  to  the  project,  including  the  "No  Action  Alternative."  The  assessment  of 
potential  effects  includes  an  analysis  of  direct  and  indirect  impacts  of  the  proposed  action  and  an 
analysis  of  cumulative  effects  from  the  proposed  project  added  to  current  actions  in  the  project  area. 

1.3  Scoping  Process 

AZCO  submitted  the  Plan  of  Operations  to  the  BLM  on  August  2,  1991.  Prior  to  the  formal  scoping 
process,  the  BLM  determined  that  an  informal  public  information  meeting  would  benefit  the  general 
public’s  understanding  of  the  proposed  Sanchez  Copper  Project,  the  NEPA  process,  and  public 
involvement.  The  Public  Information  Meeting  was  advertised  in  local  and  regional  newspapers  for  two 
weeks  prior  to  the  meeting,  which  was  held  on  August  28,  1991.  The  meeting  was  held  in  the 
conference  room  of  the  BLM  Safford  District  Office  and  was  attended  by  more  than  75  people.  The 
BLM  and  AZCO  introduced  the  project,  explained  the  NEPA  process,  and  then  answered  questions. 

The  federal  Council  on  Environmental  Quality  (CEO)  regulations  require  an  "early  and  open  process 
for  determining  the  scope  of  issues  to  be  addressed  and  for  identifying  the  significant  issues  related 
to  a proposed  action"  (40  CFR  1501.7).  To  begin  the  scoping  process,  the  lead  agency  publishes  a 
Notice  of  Intent  in  the  Federal  Register.  The  BLM  published  a Notice  of  Intent  for  the  Sanchez  Copper 
Project  in  the  Federal  Register  on  September  27, 1991.  A formal  public  scoping  meeting  was  held  in 
Safford  on  October  21 , 1991 . During  the  public  comment  period,  the  BLM  received  37  comment  letters 
as  well  as  the  oral  comments  from  eleven  persons  attending  the  public  meeting  regarding  the  proposed 
action.  Information  regarding  the  Draft  EIS  process  and  input  received  during  the  public  comment 
period  is  provided  in  Section  5.  The  scope  of  this  Final  EIS  reflects  input  from  the  public  comment 


1-5 


process.  The  Draft  EIS  was  published  iii  March  1992;  and  39  commerit  letters  were  received  These 
letters  have  been  made  part  of  this  evaluation  and  are  presented  m Sectbn  5,5. 


1.4  Authorizing  Agencies 

In  addition  to  the  Environmental  Impact  Statement,  implementation  of  the  proposed  action  or  the 
alternatives  would  require  permit  approvals  from  the  BLM  and  other  federal,  state  and  local  agencies 
with  jurisdiction  over  the  project.  Authorizing  agencies  will  issue  environmental  permits,  licenses  or 
approvals  required  for  project  construction  and/or  operation.  Table  1-1  summarizes  the  principal 
authorizing  agencies  and  the  corresponding  approval  document  required  for  the  proposed  Sanchez 
Copper  Project.  BLM  approval  of  the  AZCO  mining  plan  will  be  condlfibnal  on  AZCQ  obtaining  all 
requ  ired  permis  and  ^>provals  from  these  other  authorizing  agencies. 


Table  1-1 

AUTHORIZING  AGENCIES 


AUTHORIZING  AGENCY 
Bureau  of  Land  Management  (BLM) 

U.Si  Envirohirienlal 

U.S.  Army  Corps  of  Engineers 

Arizona  Department  of  Environmental  Quality 

Arizona  Department  of  Water  Resources 

Arizona  Department  of  Agriculture 
Graham  County 


REGULATORY  DOCUMENT/APPROVAL 


♦ Plan  of  Operations 

♦ National  Environmental  Policy  Act  Compliance 

♦ National  Historic  Preservation  Act  Compliance 

♦ American  Indian  Religious  Freedom  Act  Compliance 

♦ Endangered  Species  Act  Compliance 

♦ Stornfl  Water  pisehaige  Permit 

♦ 404  (Dredge  and  Fill)  Permit 

♦ Aquifer  Protection  Permit 

♦ Air  Quality  Permits  to  Install  and  Operate 

♦ Dam  Safety  Permit 

♦ Well  Permits 

♦ Native  Plant  Law  Compliance 

♦ Lighting  Ordinance  Compliance 

♦ Septic  Permit 
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2.0  Proposed  Action  and  Alternatives 


The  proposed  action  and  reasonable  alternatives,  including  the  "No  Action  Alternative",  are  described 
in  the  following  sections.  Alternatives  eliminated  from  consideration  are  also  briefly  described,  along 
with  reasons  for  their  elimination. 


2.1  Proposed  Action 

The  Sanchez  Copper  Project  is  located  at  the  southeast  end  of  the  Gila  Mountains,  about  ten  miles 
east-northeast  of  the  city  of  Safford,  in  Graham  County,  Arizona.  It  is  being  developed  by  AZCO  Mining 
Inc.  (AZCO)  on  581  unpatented  lode  and  millsite  claims,  located  on  federal  lands  administered  by  the 
BLM. 


The  project  is  being  developed  to  mine  and  process  copper  ore  from  the  Sanchez  orebody,  which  has 
been  explored  by  a number  of  mining  companies.  These  companies  drilled  an  aggregate  of  190,000 
feet  of  diamond  and  rotary  drill  holes,  and  developed  about  3,000  feet  of  underground  workings. 

AZCO  acquired  the  property  in  1988,  and  has  been  conducting  studies  and  tests  to  confirm  the  viability 
of  the  project  with  current  technology  and  economic  conditions.  AZCO  plans  to  start  construction  as 
soon  as  the  required  permits  have  been  obtained,  and  to  begin  production  about  one  year  thereafter. 

V 

The  Sanchez  orebody  will  be  mined  using  conventional  open  pit  mining  techniques  and  mining 
equipment.  The  planned  ore  mining  rate  Is  12  million  tons  per  year.  Waste  rock  and  alluvium  will  be 
mined  at  an  average  rate  over  the  life  of  the  mine  of  about  13  million  tons  per  year. 

The  ultimate  pit  measures  approximately  4,000  feet  in  diameter  with  the  bottom  of  the  pit  approximately 
1 ,200  feet  below  the  south  pit  rim.  It  contains  191  million  tons  of  ore  and  200  million  tons  of  waste 
rock.  The  mining  schedule,  as  shown  on  Table  2-1,  provides  a 17-year  mine  life.  Concurrent 
reclan^ion  wifi  be  performed  during  the  life  of  the  mine.  Fmal  reclamation  will  begin  during  year  17, 
the  decommissioning  phase.  Revegetation  test  plots  will  be  developed  dunng  the  first  three  years  of 
operations. 

Ore  from  the  pit  will  be  transported  to  the  crushing  and  screening  plant  prior  to  being  conveyed  to  the 
leach  pads.  Conveyors  will  be  uncovered.  The  nominal  capacity  of  this  plant  is  13  million  tons  per  year. 
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Table  2-1 

ANNUAL  PRODUCTION  BY  YEAR 


YEAR 

ORE 

WASTE 

TOTAL 

0 

0.00 

2.30 

2.30 

1 

6,00 

8.05 

14.05 

2 

t2,00 

7.93 

19.93 

3 

t2.00 

8 96 

20.96 

4 

12.00 

16  93 

28.93 

5 

P^oo 

15.87 

27.87 

6 

12.00 

17.54 

29.54 

7 

mm 

19.57 

31.57 

3 

12.00 

16.91 

28.91 

9 

12.00 

20  68 

32.68 

to 

12:00 

20.77 

32.77 

t1 

12.00 

19i1G 

31:10 

12 

12,00 

17.98 

29.98 

13 

12.00 

4.22 

16:22 

12.00 

1 15 

13:15 

W 

12.00 

.53 

12.53 

to 

12.00 

.59 

12.59 

17 

5.00 

1.56 

6.56 

191  00 

2mm 

NOTES;  All  figures  in  millions  of  tons. 

Year  0 is  pre-production  year. 

SOURCE;  Mining  & Environmental  Consultants,  Inc.,  1992; 


The  leach  pad  will  be  located  on  a natural  terrace  adjacent  to  the  Gila  Mountains.  One  pad,  with  a 
capacity  of  191  million  tons,  Is  planned.  Crushed  ore  will  be  treated  with  a strong  sulfuric  acid  solution 
and  allowed  to  rest  in  the  heap.  The  ore  will  then  be  rinsed  using  a weakly-acidic  raffinate  (barren 
solution)  recirculated  from  the  processing  facility,  producing  pregnant  leach  solution  which  will  be  piped 
back  to  the  processing  facility. 

High-quality  copper  cathodes  will  be  produced  in  the  solvent  extraction-electrowinning  (SX-EW)  plant. 
In  the  SX  section,  copper  is  extracted  from  the  pregnant  leach  solution  and  concentrated  in  the 
electrolyte  fed  to  the  EW  tankhouse.  In  the  tankhouse,  copper  is  electrolytically  plated  onto  stainless 
steel  plates  to  produce  the  cathode  product. 
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2.1.1  Preferred  Access  Routes 


The  project  site  Ires  on  tlie  north  side  of  ttie  Gila  River,  while  Safford  and  the  major  highways  lie  on 
the  south  side.  To  reach  the  project  sie,  it  is  necessary  to  use  one  of  two  bridges  across  the  Gila 
River  “ the  8th  Avenue  bridge  In  Safford  or  the  Solomon  bridge  north  of  Sotomon.  The  8th  Avenue 
bridge  is  designed  to  handle  legal  highway  ioads»  while  the  Solomon  bridge  is  restricted  to  light 
vehicles. 


There  will  be  two  access  routes  to  the  project  sfte  {Figure  2-1)  ~ one  route  for  processing  plant  traffic 
and  one  route  for  general  mine  traffic.  The  route  to  the  plant  from  Safford  is  north  about  IV2  miles 
across  the  8th  Avenue  bridge  to  Airport  Road,  then  east  along  Airport  Road  approximately  4 miles  to 


Solomon  Pass  Road.  The  route  then  proceeds  northeasterly  along  Solomon  Pass  Road  approximately 
SVz  miles  to  the  plant  turn-off,  then  easterly  along  a new  road  for  approximately  V/z  miles  to  the  plant 
site,  where  it  connects  to  the  internal  project  road  system.  The  route  from  Safford  to  Sotomon  Pass 
Road  is  paved  and  maintained  by  the  county  and/or  city.  Solomon  Pass  Road  is  a county-maintained 
dirt  road.  The  new  plant  road  wilt  be  gravel-surfaced  and  will  be  maintained  by  AZCO. 


The  route  to  the  mine  from  Safford  is  east  along  U.S.  Highway  70  approximately  5 miles  to  Solomon, 
then  north  across  the  Sotomon  bridge  and  east  along  Sanchez  Road  approximately  7 miles  to  the  mine 
turn-off.  The  route  then  runs  north  about  Va  mile  along  an  upgraded,  existing  dirt  road  to  the  mine 
office.  The  routes  are  paved  to  about  mile  from  the  mine  turn-off  and  are  state  and/or  county 
maintained.  The  county  is  in  the  process  of  realigning  the  unpaved  portion  of  Sanchez  Road  to  pass 
through  the  project  property,  and  vnll  pave  this  portion  after  reaUgnment.  The  road  from  Sanchez  Road 
to  the  mine  office  will  be  gravel-surfaced  and  maintained  by  AZCO. 

Aeport  Road  connects  with  Sanchez  Road  approximately  V/^  miles  beyond  the  Solomon  Pass  Road 
turn-off.  This  provides  an  alternate  route  from  Safford  to  the  mine  site  across  the  8th  Avenue  bridge. 

Plant  traffic  will  use  the  Solomon  Pass  route  to  the  plant.  Mine  traffic  will  use  eithe r the  primary  route 
across  Sotomon  bridge  or  the  alternate  route  across  the  8th  Avenue  bridge.  Heavy  taicks  wilt  be 
required  to  use  the  8th  Avenue  bridge,  and  will  then  proceed  along  the  appropriate  route  to  the  plant 
or  mine.  Heavy  tmcks  destined  for  the  mine  may  be  routed  through  the  plant  to  the  mine  over  internal 
roads,  as  appropriate. 


The  increase  in  traffic  resulting  from  the  project  is  indicated  in  Table  2-2,  Projected  Traffic.  Calculation 
of  employee  traffic  utilizes  the  factor,  since  only  3 out  of  4 employee  “shifts"  will  work  during  a 24- 
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hour  period.  An  average  of  two  persons  per  car  has  been  assumed.  Car  pools  may  recfeice  the 
rujmber  of  employee  vehicle  trips. 


Table  2-2 

PROJECTED  TRAFFIC 


SUPPLIES 

Sulfuric  acid 

Repair  parts/assemblies 

Hardware 

Diesel  fuel 

Explosives 

Misc.  (gasoline,  gasses, 
oils,  greases,  solvents, 
kerosene,  used  oils  and 
solvents) 


TRUCK  TYPE 

Acid  tanker 

Lo-boy  & misc 

Tractor-trailer 

Petroleum 

Tractor-trailer 

Miscellaneous 


VEHICLES  PER  DAY 

Solomon  Pass  Rd  Sanchez  Rd  Total 


20 

0 

0 

0 

0 

_t 

21 


0 

2 

2 

1 

1 

7 


28 


PERSONNEL 

Workers  [210  x = 158]  @ 2/vehicle  (ave)  15 

Vendors  1 

Visitors  _2 

18 

PRODUCT 

Cathode  Tractor-trailer  or  flat  bed  _2 

2 


64 

4 

1 

71  89 

0 2 


Grand  Total  41 


78  119 


Source;  Mining  & Environmental  Consultants,  Inc.,  1992 
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ACCESS  ROUTES 
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2.1.2  Exploration  History  and  Existing  Surface  Disturbance 

The  Sanchez  orebody  has  been  explored  and  developed  on  a limited  basis  by  a number  of  mining 
companies.  Beginning  in  the  1950’s  and  continuing  until  the  late  1980’s,  the  property  was  evaluated 
by  Kennecott  Copper  Corporation,  Rancher’s  Exploration,  United  Nuclear  Corporation,  Union  Pacific 
Mining  Company,  The  Anaconda  Copper  Company,  Inspiration  Consolidated  Copper  Company,  and 
AZCO  Mining  Inc.  These  companies  drilled  an  aggregate  of  190,000  feet  of  diamond  and  rotary  drill 
holes,  and  developed  about  3,000  feet  of  underground  workings. 

The  property  was  not  developed  into  a mine  for  a variety  of  reasons,  but  primarily  because  the 
economics  of  mining  a low-grade  oxide  copper  orebody  with  the  technology  then  available  were  not 
attractive. 

AZCO  acquired  the  property  In  1988,  and  has  been  conducting  studies  and  tests  to  confirm  the  viability 
of  the  project  with  today’s  technology  and  economic  conditions.  AZCO  plans  to  commence  construction 
as  soon  as  the  required  permits  have  been  obtained,  and  to  begin  production  approximately  one  year 
thereafter.  A target  date  for  production  has  been  scheduled  for  early  1994. 

A feasibility  study  was  completed  in  May  1989,  by  Fluor  Daniel,  Inc.  of  Redwood  City,  California, 
working  with  Wright  Engineers  of  Vancouver,  British  Columbia  [Fluor  Daniel,  Inc.,  1989].  A revision, 
incorporating  new  data,  was  completed  in  November  1990,  by  Wright  Engineers  [Wright  Engineers  Ltd., 
1990]. 

Exploration  roads  and  drill  pads,  plus  previous  mining,  leaching,  and  stockpiling  operations  to  test  the 
orebody  have  affected  approximately  208  acres.  Existing  public  access  roads  through  the  area  affect 
24  acres,  and  the  new  county  road  will  affect  approximately  13  acres  when  completed.  Total  existing 
surface  disturbance  (including  the  new  county  road)  at  the  project  site  is  245  acres. 

2.1.3  Proposed  Surface  Disturbance 

AZCO  has  revised  the  General  Site  Flan  (Figure  2r2)  presented  in  the  Draft  EIS,  Princ^l  revisions 
are: 

II  The  tiitial  heap  leach  pad  with  its  associated  ponds  has  been  eliminated.  The  site  of 
the  'luture  heap  leach  pacT  is  now  the  only  leach  pad  location. 

2.  The  plartf  site  has  been  moved  to  a new  positron  south  of  the  leach  pad. 

3>  The  ctesign  of  the  ponds  below  the  leach  pad  has  been  fully  developed. 

4.  A new  access  road  has  been  added  from  Solomon  Pass  Road  to  the  new  plant  site. 
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5.  A borrow  pit  for  clay  to  line  the  leach  pad  has  been  shown. 

6,  The  conveyor  alignment  has  been  revised  due  to  removal  of  the  Initial  Heap  Leach 
Pad. 

7*  Minor  revisions  have  been  made  to  the  crushing  plant,  mine  shop,  offices,  and  waste 
dump. 

The  proposed  surface  disturbance  is  shown  in  Table  2-3.  Disturbed  areas  have  been  recalculated 
based  on  new  1*=200‘  scale  maps. 


Table  2-3 

AREAS  OF  DISTURBANCE 

Number  of  Acres 


Open  Pit  277 

Main  Waste  Dump  and  Haul  Road  460 

Northwest  Waste  Dunip  33 

North  Waste  Dump  4 

Leach  Pad  484 

Crushing  Plant  11 

SXrEW  Plant  9 

Ponds  20 

Conveyor,  Road  and  Utifities  Corridor  36 

Shop,  Office,  Pairing  15 

Roads  30 

Clay  Borrow  Pit  11 

Miscellaneous  20 


1^400 


htote:  Disturbed  areas  have  been  increased  1^  t0%  from  calculated  v^ues  to  aHowr  for  disturbance  along  boundaries. 

Source;  Mining  & Environmental  Gonsultsmts.  lhc.,  1992 


2.1.4  Development  Drilling 

Prior  to  mining  the  open  pit,  AZCO  may  conduct  some  additional  development  drilling  in  the  pit  area. 
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2.1.5  Mining  Operations 

The  Sanchez  orebody  will  be  mined  using  conventional  open-pit  mining  techniques  and  mining 
equipment.  The  mine  will  operate  7 days  per  week  with  2 or  3 shifts,  depending  upon  the  amount  of 
material  to  be  moved,  which  may  vary  from  year  to  year. 


2.1 .5.1  Open  Pit 

The  pit  will  have  bench  slopes  of  42  degrees  in  the  alluvium,  and  47  degrees  to  57  degrees  in  the 
porphyry  and  basalt.  Bench  heights  will  be  40  feet  during  mining,  and  two  benches  will  be  combined 
after  ore  removal,  resulting  in  a final  bench  height  of  80  feet.  A 1 00-foot-wide  safety  bench  will  be  left 
on  the  north  side  of  the  pit  at  the  3,300  foot  elevation  to  trs^  potential  falling  rocks  from  the  steep, 
urimlned  higher  elevations  Of  the:  hiBi 


The  ultimate  pit  will  measure  approximately  4^0(W  feet  in  diameter.  Measured  from  the  south  rim,  the 
pit  will  be  approximately  1,200  feet  deep,  reaching  the  2,000  foot  elevation  mark. 


2.1. 5.2  Drilling  and  Blasting  Procedures 

Drill  patterns  will  be  laid  out  in  accordance  with  a monthly  mining  plan.  Rotary  blast-hole  drills  will  drill 
8-inch  to  12-inch  holes  to  a typical  depth  of  40  feet  to  45  feet.  Drill  cuttings  will  be  sampled  for  copper 
content  prior  to  loading  the  holes  with  explosives.  One  drill  will  be  needed  initially,  with  a second  drill 
to  be  added  as  the  pit  expands. 

Blast  holes  will  be  loaded  with  an  ammonium  nitrate-based  blasting  agent,  plus  a high-explosive  primer. 
Blasting  will  typically  occur  once  a day,  or  every  other  day,  during  daylight  hours,  as  dictated  by 
operating  schedules.  Typically,  30  to  60  holes  will  be  initiated  in  each  blast.  Blasting  must  be  of 
suff ident  strength  to  break  the  rock,  and  this  wiO  cause  unavoidable  vibration  and  dust. 

All  explosives  required  for  blasting  would  be  stored  in  a barricaded  magazine.  The  storage  area  will 
be  designed  to  meet  the  standards  of  the  Mine  Safety  and  Health  Administration  (MSHA). 


2.1 .5.3  Waste  Rock  Disposal 

During  the  construction  phase,  about  2 million  tons  of  soil  and  waste  rock  will  be  removed.  The  soil 
will  be  stockpiled  for  later  reclamation,  and  the  waste  rock  will  be  used  to  construct  roads,  yards, 
building  pads,  dams  and  embankments.  Waste-rock  mining  will  vary  from  a low  of  less  thart  one  million 
tons  per  year  to  a high  of  about  21  million  tons  per  year. 
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Approximately  200  million  tons  of  waste  rock  will  be  disposed  of  during  the  life  of  the  mine.  The 
primary  waste  rock  dump  site  is  located  on  the  hillside  and  flat  immediately  east  of  the  pit,  as  shown 
in  Figure  2-2.  Two  smaller  waste  rock  sites  are  located  just  northwest  of  the  pit,  also  as  shown  in 
Figure  2-2.  These  sites  will  be  used  for  disposal  of  waste  rock  generated  during  stripping  of  the  upper 
pit  benches. 

Waste  rock  will  be  hauled  to  the  disposal  area  by  150-ton  trucks  and  end-dumped  over  the  crest  of  the 
dump.  An  overland  conveyor/mobile  stacker  system  may  be  used  to  transport  and  place  waste  rock 
on  the  dump  at  some  future  stage  of  mine  development.  A dozer  will  be  used  on  the  dump  to  maintain 
grade  and  to  build  a safety  berm  along  the  crest. 

The  main  waste  dump  will  be  developed  from  the  south  toward  the  north,  commencing  with  an  initial 
"finger  dump"  running  eastward  across  the  flat  at  the  southern  disposal  area  boundary.  After 
development  of  this  initial  area,  all  dumping  will  be  toward  the  north,  away  from  the  county  road. 

The  top  of  the  waste  rock  will  be  sloped  gently  toward  a ditch  along  the  ridge  forming  the  western 
boundary  of  the  disposal  area.  Runoff  from  the  top  of  the  waste  rock  and  the  ridge  would  be 
channeled  to  a pond  at  the  north  end  of  the  dump.  [M&EC,  1990] 

Soil,  where  available , wiH  be  salvagecf  and  stockpiled  for  dpimp  recto 

2.1. 5.4  Ore  Mining 

Annual  ore  production  will  be  approximately  12.000.000  tons  per  year.  The  mine  reserves  are 
calculated  at  191,000,000  tons  of  ore.  The  ore  will  be  transported  freni  the  pit  by  to 
into  the  pfimstfy  crusher  located  on  the  westerh  pit  rim.  The  ore  will  be  hauled  from  the  pit  by  150-ton 
end-dump  trucks. 

2.1 .5.5  Materials  Handling 

After  the  ore  is  mined,  it  will  be  hauled  to  the  cnashing  plant  whereit  will  be  reduced  to  minus  1% 
size  by  primary  and  secondary  crushing.  The  crushing  plant  and  conveying  system  will  operate 
three  8-hour  shifts,  365  days  per  year. 

2.1. 5.6  Pit  Dewatering 

There  are  two  aquifers  in  the  area  of  the  open  pit,  the  Upper  Gila  Conglorner^  aquif^^ 

Bedrock  aquifer.  The  Upper  Gila  Conglomerate  aquifer  receives  recharge  from  the  Upper  Gila 
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Congiomerate  watershed  and  from  the  Bedrock  aquifer. 

The  open  pit  will  intercept  a maximum  thickness  of  approximately  80  feet  of  saturated,  cemented 
conglomerate  in  the  Upper  Gila  Conglomerate  aquifer  at  the  southern-most  edge  of  the  pit.  It  will  also 
intercept  approximately  1 ,000  feet  of  frac^red  andesite  and  quartz  monzonlte  porphyry,  which  makes 
up  the  Bedrock  aquifer. 

inflows  to  the  pit  frorn  the  two  aquifers  have  been  calculated  at  up  to  gpm  from  the  Upper  Gila 
ConglOmerate  aquifer  and  up  to  250  gpm  from  the  Bedrock  aquifer.  Since  its  main  source  of  recharge 
wiB  be  cut  off  by  the  excavation  of  the  pit,  the  Upper  Giia^  C^  is  expected  to  be  locally 

dewatered  in  the  pit  area  after  a few  years.  Inflow  from  the  Bedrock  aquifer  should  continue  throughout 
and  after  the  fife  of  the  mine. 

The  antic^ated  inflow  is  much  less  than  the  1,600  gpm  anticipated  project  usage.  All  water  captured 
in  the  pit  or  by  dewatering  vveHs  just  south  of  the  pit  wiU  be  used  in  the  operation  of  the  project. 

If  the  pit  fills  with  excess  groundwater,  the  excess  water  would  be  pumped  to  a storage  reservoir  in  the 
northeast  quarter  of  Section  35.  The  bottom  of  the  reservoir  would  not  be  compacted,  and  the  water 
would  slowly  infiltrate  into  the  existing  groundwater  system.  This  method  would  recharge  the  upper 
aquifer,  and  the  water  would  eventually  migrate  toward  the  irrigation  wells.  This  disposal  method 
assumes  that  the  quality  of  water  would  be  similar  to  the  quality  of  water  existing  in  the  upper  aquifer. 
A permit  may  be  required  from  Arizona  Department  of  Water  Resources  to  construct  the  reservoir  dam. 
Arizona  DEQ  would  evaluate  the  quality  and  quantity  of  groundwater  and,  based  on  the  results  of  its 
evaluatiohi  could  require  a permit. 


2.1 .5.7  Haul  Roads 

The  main  haul  road  in  the  pit  will  be  extended  down  as  the  depth  of  the  pit  increases.  The  haul  road 
will  be  100  feet  wide  and  will  have  a grade  of  8%.  From  the  top  of  the  pit,  the  waste  dump  haul  road 
will  be  constructed  through  the  ridge  to  the  south  of  the  pit.  This  haul  road  will  also  be  100  feet  wide. 
As  required  by  the  Mine  Safety  and  Health  Administration,  a berm  will  be  built  along  the  outside  edge 
of  the  road.  The  haul  road  will  be  constructed  from  waste  material.  A road  grader  will  keep  the  surface 
smooth,  and  water  or  a chemical  (lignosite  or  magnesium  chloride)  will  be  added  as  needed  for  dust 
suppression. 
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2.1. 5.8 


Major  Equipment 

Mine  equ^ment  required  for  start-up  is  siiown  below.  Additional  haulage  trucks  and  road  maintenance 
equ^jment  wilt  be  required  as  the  pit  deepens. 


Approximate  Number 
2 
1 

7 
2 
1 

1 each 

8 
1 
3 
1 

2 
1 
1 
1 
5 
2 


Description 

Front-end  Loader  or  Hydraulic  Excavator,  21  cu.yd. 
Rotary  Drill.  8" -12" 

Haulage  Trucks,  120  - 150  ton 

Water  Trucks,  8,000  gallon 

Crane  Truck/Service  Truck 

Lube  Truck  + Fuel  Truck  + Service  Truck 

Pick-up  Trucks 

Loader,  13  cu.yd. 

Dozer  with  ripper 
Wheeled  Dozer 
Motor  Graders 
Mobile  Crane 
Forklift,  Tire  Manipulator 
Ambulance 
Light  Stands 
Shift  Busses 


2.1 .6  Ore  Processing  Facilities 

Copper  will  be  recovered  from  the  ore  by  conventional  heap  leaching.  The  crushed  ore  wIB  be  cured 
by  a strong  acid  solution  to  dissolve  the  copper,  then  rinsed  with  a weak  acid  sokition  recirculated  from 
the  solvent  extraction-electrowinning  <SX-EW)  plant  The  pregnant  leach  solutk>n  flows  by  lined  ditches 
to  lined  ponds.  Fronn  the  ponds  it  is  pumped  to  the  SX  section,  where  the  copper  is  extracted  and  a 
purHiedv  enriched  electrolyte  is  produced.  The  barrert  solution  (raffing)  is  returned  to  the  leach  pad 
to  rinse  the  ore.  Copper  is  produced  In  the  EW  tankhouse  from  the  electrolyte  solution. 

2.1 .6.1  Leach  Pad 

The  heap  leach  pad  has  been  redesigned  by  Vector  Engineering*  Inc.  JVector,  1992Jv  The  two  leach 
pads  (the  initial  and  future  leach  pads)  discussed  under  Proposed  Action  in  the  Draft  EIS  have  been 
cor^idated  mto  one  leach  pad  located  on  the  terrace  west  of  Head  Canyon.  This  was  one  Of  the 
leach  pad  alternatives  in  the  Draft  EIS.  The  process  solution  ponds  have  also  been  consolidated  and 
the  ponds  and  SX-EW  plant  relocated  to  the  terrace  down^gradlent  from  the  pad.  All  process  facilities 
teve  therefore  been  consolidated  in  one  location*  which  eliminates  the  piping  of  process  fluids  across 
Head  Canyon. 
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The  soil  In  the  leach  pad  area  generally  consists  of  calcium  cartx>nate-cemented  silty  to  clayey  gravel 
and  cobble  alluvium  deposits  up  to  several  tens  of  feet  in  thickness,  underlain  by  silty  and  sandy  clays 
hurKfreds  Of  feet  thick.  Lacustrine  clays,  silts,  and  sands  are  present  throughout  the  site  beneath  the 
conglomerate  [Sergent,  Hauskins  & Beckwith,  1990a  & b]. 


Both  clay  and  a high-density  polyethylene  {HDPE)  geomembrane  were  considered  for  the  pad  finer. 
A source  of  suitable  clay  is  available  in  the  immediate  area  of  the  leach  pad.  Clay  was  selected  over 
HDPE  for  the  leach  pad  for  a number  of  reasons,  as  discussed  in  Section  5.5,  General  Response 
No.  8 - Clay  Liner  v.  Synthetic  Liner. 


The  day  planned  for  use  has  been  tested  and  found  to  be  compatible  with  the  i^egnant  leach  solution 
[Metcon,  1992  and  Vector,  1992J.  Because  of  its  carbonate  content,  the  permeability  of  the  day 
decreases  when  contacted  by  acid  due  to  the  formation  of  gypsum. 


A geomembrane  forms  a barrier  a small  fraction  of  an  Inch  thick  between  the  heap  and  the  ground 
surface.  A day  liner  is  constructed  to  form  a barrier  many  Inches  thick,  much  less  subject  to  puncture 


from  above  or  below. 


HDPE  liner  sheets  must  be  joined  in  the  field  utilizing  a relatively  high-tech  welding  process.  On  a pad 
of  this  size,  over  70  miles  of  seams  would  be  required.  A day  liner  is  Installed  in  compacted  Ofts,  and 
has  no  seams  as  such.  The  clay  liner  is  to  be  protected  from  desiccation  during  constniction  to  prevent 
shrinking  cracks,  and  will  be  in  compression  under  the  heap,  preventing  tension  cracking. 

The  8ner  win  consist  of  three  4-inch  lifts  of  clay  compacted  to  a permeability  of  1 0*^  cm/sec.  The  sub- 
base of  the  pad  will  be  compacted  prior  to  lining  with  clay.  The  clay  for  lining  will  be  obtained  from  a 
day  borrow  pit  located  adjacent  to  the  pad.  The  liner  system  will  comply  with  "best  available 
demonstrated  control  technology"  (BADCT)  standards  for  copper  heap  leach  pads  as  defined  by  the 
Arizona  Department  of  Environmental  Quality  [ADEQ,  1989]. 


The  leach  pad  will  be  built  in  three  phases,  as  shown  in  Figure  2-3.  Phase  1 will  be  built  east  of  the 
power  One  which  crosses  the  pad  site  and  will  cover  approximately  25%  of  the  total  pad  area 
(about  121  acres).  The  power  line  will  be  relocated  prior  to  the  construction  of  Phase  2.  During 
Phase  2,  the  pad  will  be  expanded  to  the  northwest  to  approximately  62%  of  Os  final  area  (about  294 
acres).  The  pad  will  be  expanded  to  Os  final  area  (about  484  acres)  during  Phase  3.  These  areas 
mdude  an  allowance  for  external  caches,  berms  and  a perimeter  road. 
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During  construction,  the  area  will  be  cleared  and  grubbed,  and  may  be  treated  with  a BLM-approved 
herbicide,  if  appropriate.  The  liner  will  then  be  installed  in  compacted  layers.  Written  quality  control 
procedures  (Vector,  1992}  will  be  followed  by  the  contractor,  and  quality  assurance  procedures  will  be 
can-ied  out  by  A2CO.  A series  of  internal  berms  will  be  constructed  on  the  liner  to  divide  the  pad  into 
cells.  Perforated  plastic  pipe  wIB  be  placed  on  top  of  the  liner  to  lacBitate  solution  flow  and  maintain 
a tow  hydrauBc  head  on  the  Bner.  The  liner  wiB  be  covered  with  a layer  of  select  cmshed  ore  to  provide 
a drainage  layer  and  to  protect  the  liner  from  mechanical  damage  or  desiccation. 

Pregnant  teach  solution  (PLS)  collected  by  the  pipes  under  the  ore  heap  will  be  discharged  into  one 
of  two  parallel,  lined  ditches  located  external  to  the  l^ap  along  the  perimeter  of  the  pad.  One  ditch 
will  convey  IBgfvgrade  solution  to  the  PLS  pond,  and  the  other  will  convey  low-grade  solution  to  the 
recirculation  pond.  The  low-grade  solution  will  be  returned  to  the  ore  heap  to  leach  additional  copper, 
while  the  high-grade  solution  will  be  pumped  to  the  SX-EW  plant.  The  ditches  will  have  a composite 
liner  of  80  mil  HOPE  over  compacted  clay  and  will  incorporate  a leak  detection/collection  system.  Leak 
collection  pipes  will  drain  to  the  PLS  pond.  Perimeter  cBtches,  Internal  berms  and  solution  piping  are 
shown  on  Figures  2-4  and  2-5. 


Crushed  ore  will  be  transported  to  the  leach  pad  by  overland  conveyor.  It  will  then  be  transferred  to 
a mobile  stacking  conveyor  system  and  placed  directly  on  the  pad.  Ore  will  be  placed  in  30-foot  lifts 
until  the  heap  has  reached  its  designated  height.  Set-backs  will  be  used  between  lifts  to  maintain  an 
overall  2:1  (horizontal rvertical)  slope  on  the  faces  of  the  heap.  Dozers  may  be  needed  from  time  to 
time  to  level  the  top  of  the  heap.  Haul  trucks  may  be  used  to  spread  ore  on  the  leach  pad  instead  of 
the  mobile  stacking  system  during  the  early  stages  of  leach  pad  development.  Cross-sections  through 
the  heap  are  shown  on  Figure  2-6. 


The  ore  will  be  treated  using  two  solutions.  First,  a curing  solution  containing  200  grams  per  liter 
sulfuric  acid  will  be  sprayed  onto  the  ore  as  it  leaves  the  stacking  conveyor.  The  curing  solution  wets 
the  ore  to  approximately  7%  moisture.  Little  of  this  solution  is  expected  to  report  to  the  pregnant 
solution  pond. 

The  ore  wHI  be  allowed  to  cure  for  at  least  three  days.  It  will  then  be  rinsed  with  raffinate  (weakly  acidic 
leach  solution,  ai>pmwimately  5 grams  per  liter  sulfuric  acid)  recirculated  from  the  SX  plant , or  low-grade 
solution  from  the  recirculation  pond.  The  rinse  solution  will  be  pumped  from  the  raffinate  or 
recirculation  pond  through  headers  along  the  leach  pad  and  will  be  delivered  to  the  surface  of  the  heap 
through  a piping  network  of  laterals,  distributor  lines  and  sprinklers.  The  last  two  piping  components 
will  be  laid  on  top  of  the  heap. 
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Sprinklers  will  be  used  to  distribute  the  solution  on  the  heap.  The  planned  application  rate  is  0.0025 
gallons  per  minute  (gpm)  per  square  foot.  Allowing  for  evaporation  loss,  the  total  application  rate 
(raffinate  and  recirculated  PLS)  will  be  8,000  gpm.  Fixed  pump  stations  by  the  raffinate  and 
recirculation  ponds  will  be  used  to  pump  the  rinse  solution. 

Sulfuric  acid  solution  for  ore  curing  will  be  hauled  by  a tanker  truck  to  the  leach  pad.  The  solution  will 
be  pumped  from  the  tanker  to  the  ore  stacker  through  a short,  dedicated  pipeline.  Solution  will  be 
applied  to  the  ore  as  ft  leaves  the  stacker  by  sprays* 


The  piping  between  the  ponds  and  the  leach  pad.  Including  the  headers,  will  be  installed  as  permanent 
systems.  The  remainder  of  the  solution  application  piping  will  be  installed  as  temporary  systems  and 
will  be  relocated  as  re(|uired  during  heap  development.  All  piping  will  be  designed  to  withstand  the 
maximum  anticipated  pressure  plus  a safety  factor.  HOPE  pipe  will  be  utilized  as  much  as  practical, 
due  to  its  resistance  to  add.  flexibility  and  proven  durability. 


2.1. 6.2  Solution  Ponds 


Pond  sizes  for  the  three  phases  of  ieach  pad  constmction  were  determined  based  on  operational 
requirements,  an  allowance  for  drain-down  during  power  or  pump  outages,  and  projected  maximum 
runoff.  To  determine  runoff  storage  requirements,  a water  balance  was  prepared  covering  a three  year 
period.  The  rainfall  during  each  year  was  assumed  to  be  equal  to  the  wettest  year  on  record  for 
Safford  (1965,  with  17.41  inches),  which  included  the  wettest  month  on  record  (December,  1965, 
with  6.24  Inches).  A 100-year,  24-hour  storm  was  assumed  to  occur  in  the  middle  of  the  second  year. 


The  pregnant  leac^  solution  (PLS)  and  recirculation  ponds  will  be  located  down-gradient  from  the  leach 
pad,  as  shown  fti  Figure  2-7.  These  ponds  will  be  designed  to  contain  13.4  million  gallons  each,  and 
wiS  be  connected  by  a weir  to  allow  utilization  of  the  avall^le  capacity  in  both  ponds  when  required. 
The  two  ponds  will  provide  doubte-lined  storage  for  the  normal  operating  volume  of  12.0  million  gallons, 
an  additional  11 .5  million  gallons  for  24  hours  of  pad  drain  down,  plus  the  maximum  cumulative  runoff 
storage  (1.8  million  gallons  for  Phase  1),  with  1.5  million  gallons  excess. 


Before  the  pad  is  enlarged  for  Phase  2,  additional  capacity  will  be  provided  in  an  overftow  pond 
constructed  down-gradient  from  the  PLS  and  recftculation  ponds.  This  pond  wiB  have  a capacity  of 
39.2  miliion  gallons  and  will  be  connected  to  the  recirculation  pond  by  weir.  With  the  overflow  pond, 
Bned  storage  capacity  will  be  increased  to  66  million  galtons.  This  is  adequate  to  contain  the  normal 


2-19 


12.0  milfton  gaton  operating  volume,  11.5  mSlion  gallons  of  pad  drain-down,  16.2  million  gallons 
maximum  cumulative  runoff  storage,  with  26.3  million  gallons  excess. 

For  phase  3,  no  new  pond  capacity  is  planned.  The  lined  ponds  will  contain  the  normal  12.0  milibn 
gallon  operating  volume,  11.5  million  gallons  of  pad  drain-down,  and  42.5  million  gallons  maximum 
cumulative  runoff  storage.  A recapitulation  of  volumes  and  pond  capacities  is  presented  below: 

Phase  Phase  Phase 
12  3 


POND  REQUIREMENTS 


.....Millions  of  GaSons. .... 


Normal  operating  volume  in  process  ponds 

12.0 

12.0  12.0 

Pad  drain  down  (24  hours  at  8,000  gpm) 

11.5 

11.5  11.5 

Maximum  cumulative  storage  (wet  year  + 1 00-year  s 

>torm)  1.8 

16.2  42.5 

Required  capacity  in  lined  ponds 

25.3 

39.7  66.0 

POND  CAPACITIES 


Process  pond  capacities 

26.8  26.8 

26.8 

Additional  lined  capacity  provided 

.0  39.2 

39.2 

Total  avail^ijle  capacity 

26.8  66.0 

66.0 

A raffinate  pond  with  a capacity  of  approximately  4.2  million  gallons  will  be  constructed  down-gradient 
from  the  plant.  All  solution  flow  from  the  plant,  including  spillage  and  precipitation  runoff,  will  flow  by 
gravity  into  this  pond.  Sufficient  freeboard  will  be  provided  to  contain  the  design  storm  and  the  largest 
plant  spill.  Any  raffinate  pond  overfJow  will  be  carried  through  a pipe  to  the  PLS  pond. 

A cross-section  through  the  ponds  is  shown  on  Figure  2-8.  All  process  solution  ponds  (including  the 
overflow  pond)  will  be  double-lined  with  two  layers  of  HDPE  geomembrane,  a 60-mil  layer  over  a 40-mil 
layer.  A geotextile  drainage  net  will  be  placed  between  the  upper  and  lower  geomembrane  to  conduct 
any  leakage  from  the  upper  liner  to  a drainage  collection  sump  between  the  liners  on  the  bottom  of  the 
ponds. 
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Details  of  the  liner  system  are  shown  on  Figure  2-&.  Any  leakage  reporting  to  the  collection  layer  will 
be  detected  by  a scheduled  monitoring  program  approved  by  Arizona  Department  of  Environmental 
Quality  (DEQ)  and  the  BLM.  The  rrwnitoring  program  is  described  in  Appendix  D and  will  be  approved 
by  Arizona  DEQ  as  part  of  the  Aquifer  Protection  Permit.  BLM  approval  of  the  Plan  of  Operations  will 
be  conditional  upon  AZCO  obtaining  all  other  federal,  state  and  local  permits  required  to  construct 
and/or  operate  the  project. 

The  pond  embankments  will  be  earth-fill  structures  constructed  with  material  excavated  from  the  interior 
of  the  solution  ponds.  The  HDPE  liner  will  be  installed  on  a graded  and  well-compacted  foundation 
consisting  of  a layer  of  material  with  1 00%  finer  than  3/4  inch.  Dam  design  and  construction  will  be 
subject  to  review  and  monitoring  by  the  Safety  of  Dams  Division  of  the  Arizona  Department  of  Water 
Resources. 

The  drainage  area  above  the  leach  pads  is  relatively  small.  However,  the  topography  of  the  mountain 
behind  the  pads  is  steep,  causing  a large  portion  of  the  precipitation  to  result  in  runoff.  Ditches  will  be 
constructed  upstream  of  the  leach  pads  to  divert  runoff  away  from  the  pad.  As  shown  on  Figure  2-2, 
these  ditches  will  be  routed  around  the  sides  of  the  leach  pads  and  will  drain  to  the  natural  gullies  on 
the  east  and  west  sides.  Similarly,  ditches  will  be  constructed  upstream  of  solution  ponds  to  allow 
runoff  from  the  uphill  area  to  pass  safely  around  the  ponds.  [Vector,  1992] 

Pipelines  between  the  ponds  and  the  plant,  and  the  plant  and  the  pad,  will  be  constructed  using  HDPE 
or  other  acid  resistant  pipe  (as  appropriate).  Lines  will  not  be  buried  except  as  necessary  to  prevent 
excessive  line  movement  due  to  thermal  expansion.  Ditches  will  be  utilized  to  direct  spills  from  broken 
lines  into  the  pregnant  solution  or  raffinate  ponds.  Line  integrity  will  be  tested  using  compressed  air 
and  water  before  placing  the  line  in  service.  Lines  will  be  inspected  daily  to  detect  damage  or  leaks. 

Plans  call  for  fencing  the  ponds  and  solution  ditches  to  exclude  cattle  and  other  large  animals.  The 
chemical  constituents  of  the  ponds  create  a copper  sulfate  solution.  As  opposed  to  cyanide,  copper 
sulfate  hasnot  been  observed  to  cause  waterfowl  mortalities.  In  the  event  of  mortalities  of  regulated 
migratory  birds»  the  ponds  wilt  be  covered  with  nets  to  provide  a positive  barrier. 


Projected  chemical  characterization  of  the  process  ponds  has  been  developed  by  Mining  & 
Environmental  Consultants,  Inc.,  expressed  as  milligrams  per  liter.  Recirculation  and  raffinate  pond 
constituents  are  the  same  as  the  pregnant  leach  solution  (PLS)  pond  except  as  noted: 
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Constituent 

PLS 

Recirculation 

Raffinate 

Arsenic 

<0.05 

Akjminum 

5,000. 

Barium 

<0.01 

Cadmium 

<0.005 

Chloride 

300. 

Chrormjm  (total) 

<0.01 

Copper 

z,eoQ. 

2,200. 

200. 

Fluoride 

0.5 

Hardness 

5. 

Iron 

3,000. 

Lead 

<0i05 

Ma^esium 

770. 

Manganese 

100. 

Mercury 

<0.0003 

Nickel 

<0.04 

Nitrate  (as  N) 

0.1 

pH 

1.8 

1.6 

1.‘ 

Phenol 

<0.001 

Potassium 

3.0 

Selenium 

<0.1 

SIver 

<0,01 

Sodium 

100. 

Sulfate 

19,000. 

19,000. 

13,000. 

Total  Dissolved  Solids 

32,000. 

32,000. 

29,000. 

Zinc 

<0.01 

2.1 .6.3  Processing  Facilities 

Prior  to  constnjctjori  of  trie  frfant  and  instaltation  of  trie  pond  liners,  trie  processing  facilities  area  will 
be  pBded  and  sloped  in  order  to  (^annet  potentiai  spills  into  controlted  containment  sumps. 


After  trie  processing  facilities  riave  been  built  and  tested,  trie  copper  recovery  process  (Figure  2-10) 
will  commence.  The  pregnant  solution  is  pumped  from  the  pregnant  solution  pond  to  the  solvent 
extraction  plant  by  two  pumps.  One  operating  pump  can  deliver  up  to  the  maximum  design  flow  rate 
of  4,000  gpm,  giving  100%  back-up  pumping  capacity. 
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The  copper  recovery  process  involves  3 closed  loops,  which  can  be  described  as  follows: 

♦ The  stacked  ore  is  leached  with  a weak  acid  solution,  yielding  a copper-bearing  Pregnant 
Leach  Solution  (PLS),  which  flows  either  to  the  PLS  pond  or  the  recirculation  pond*  Solution 
front  the  recirculation  pond  is  recirculated  to  the  heap. 

♦ The  collected  aqueous  phase  PLS  is  pumped  to  the  Solvent  Extraction  tanks  for  upgrading, 
where  the  weakly-acidic  PLS  is  mixed  with  extractant-bearing  kerosene  that  extracts  copper 
from  and  reacidifies  the  aqueous  phase  (now  called  raffinate). 

♦ The  copper-rich  kerosene  and  barren  raffinate  are  allowed  to  separate  in  large  swimming  pool 
like  settler  tanks.  The  reacidified  raffinate  is  pumped  back  to  the  heaps  to  leach  more  copper, 
while  the  copper-rich  kerosene  is  pumped  to  another  tank  where  it  is  mixed  with  a highly  acidic, 
copper-rich  solution,  the  electrolyte. 

♦ The  highly-acidic  electrolyte  strips  the  copper  from  the  kerosene,  further  enriching  the 
electrolyte  with  copper.  Depleted  kerosene  is  then  recirculated  back  to  the  extraction  units  to 
mix  with  PLS,  while  the  enriched  electrolyte  is  pumped  to  the  electrowinning  tankhouse. 

♦ The  electrowinning  tankhouse  consists  of  a number  of  large  cells,  like  giant  batteries,  through 
which  enriched  electrolyte  is  circulated.  A current  is  passed  through  the  cells,  causing 
ultrapure  copper  to  be  plated  onto  thin,  meter-square  stainless  steel  blanks.  Depleted 
electrolyte  flows  back  to  the  strip  unit. 

♦ In  order  to  maintain  the  circulating  electrolyte  temperature  at  Its  set  level,  and  to  supply 
cathode  wash  water,  a hot  water  boiler  is  provided.  Make-up  water  for  the  boiler  will  be 
supplied  by  a pump  from  the  potable  water  system.  Hot  water  wiO  be  used  directly  for  cathode 
washing,  and  will  be  passed  through  a heat  exchanger  to  supply  heat  to  the  electrolyte* 

♦ Copper  cathodes  are  harvested  weekly.  Ultrapure  copper  cathodes  weighing  about  150 
pounds  each  are  stripped  from  each  side  of  the  stainless  steel  blanks,  which  are  then  placed 
back  in  the  cells  to  plate  out  more  copper.  Copper  cathodes  are  bound  in  approximate  5,000- 
pound  bundles  for  shipment  to  traders  or  end  users. 
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2.1.7  Project  Support  Facilities 

The  project  support  facilities  will  consist  of  buildings  for  mine  maintenance,  warehouse  storage, 
administration,  tankhouse  and  other  facilities  to  support  the  mine  and  plant  operations. 


2.1. 7.1  Buildings 

All  buildings  are  planned  as  pre-engineered  steel  structures  with  steel  cladding  on  a concrete 
foundation.  Planned  shop  facilities  include: 

♦ High  maintenance  bays  sen/ed  by  an  overhead  traveling  crane  for  rubber-tired 
equipment  and  tracked  equipment.  The  bays  will  be  sized  to  accommodate  the  largest 
piece  of  mine  equipment  with  all-around  access. 

♦ A paved  and  curbed  area  for  lube  storage,  located  outside  the  building. 


♦ An  air  compressor  for  air  tools  and  lube  distribution. 

♦ A paved  and  curbed  vehicle  washing  and  tire  changing  area  with  sump  and  oil/water 
separator,  located  outside  the  building. 

♦ Office  space  for  mine  and  cmsher  mainteiT^pe  and  pperatjng  superyispfs^  pla^ 
as  part  of  the  truck  shop.  The  building  will  be  equipped  with  ventilation  and  heating 
systems,  floor  drainage  with  an  oil/water  separator,  and  a fire  protection  system. 

The  warehouse  will  Include  shipping  and  recewlhg  areas,  storage  for  spare  parts,  tools  and  supplies, 
lockers,  showers  and  tevatory  lacillties  for  mine  and  crushing  plant  workers. 

The  administration  building  is  planned  as  a single  story,  pre-engineered  steel  building  with  a concrete 
foundation.  The  building  will  provide  office  space  for  administrative  and  engineering  staff. 


The  tankhouse  at  the  plant  site  wlH  Include  off  ice  and  warehouse  space  for  Supervising,  maintaining 
and  operating  the  heap,  solvent  extraction  and  efectrowinning  circuits.  A laboratory  is  also  planned  as 
part  of  the  tankhouse  building. 
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2.1 .7.2 


Reagent  and  Fuel  Storage 

Reagent  and  fuel  usage  is  detailed  in  Section  2.1 .7.3.  The  reagent  storage  area  is  in  the  tank  farm 
at  the  plant. 

Sulfuric  Acid  (H^SOJ 

Ninety-three  percent  sulfuric  acid  will  be  unloaded  from  tank  trucks  by  a compressed  air 
unloading  system.  The  acid  will  be  stored  in  mild  steel  tanks,  mounted  on  treated  concrete 
bases.  The  areas  surrounding  the  acid  tanks  will  be  curbed  and  will  be  provided  with  sumps 
and  pumps.  The  containing  volume  of  the  curbed  areas  will  be  equal  to  the  tank  volumes. 
Tank  overflow  or  leakage  will  be  directed  to  a limestone-filled  pit.  Concrete  around  the  tanks 
and  acid  transfer  pump  foundations  will  be  protected  with  an  acid-proof  coating.  These  tanks 
will  be  located  in  the  tank  farm  The  tanks  will  supply  the  acid  used  for  ore  curing  and  ac^  for 
rr^e-up  rn  the  eiec^yte. 

Fuel  Oil  and  Gasoline 

No.  2 diesel  oil  will  be  used  at  the  plant  for  boiler  fuel.  Diesel  will  be  received  in  tank  trucks 
and  will  be  unloaded  by  a truck-nrx)unted  pump  into  a storage  tank  near  fhe  boiler. 


No.  2 diesel  oil  will  be  used  at  the  mine  for  fueling  of  mobile  equipment  and  miscellaneous 
small  uses.  Unleaded  gasoline  will  be  used  for  fueling  of  pick-up  trucks,  sedans,  and  small 
gasoline-powered  engines.  Diesel  and  gasoline  will  be  received  in  tank  trucks  and  will  be 
unloaded  by  truck-rr^unted  pumps  into  storage  tanks. 

All  fuel  tanks  will  be  above  ground,  and  will  be  closed  and  vented  as  required  by  the 
appropriate  state  and  federal  agencies.  Tanks  will  be  enclosed  in  a curbed  area  with  a volume 
greater  than  that  of  the  largest  tank;  A sump  will  be  provided  within  the  curbed  area  to  allow 
for  removal  of  spilled  fuels  or  water.  Fuel  oil  and  gasoline  will  be  dispensed  using  Arizona 
Department  of  Transportation-approved  pumps  equipped  with  flow  meters.  All  fuel  areas  will 
be  protected  from  fire  by  a water/foam  system. 

Kerosene 

Kerosene  (Conosol  Extraction  Solvent  or  equivalent)  will  be  used  as  a dissolving  agent  in  the 
organic  solvent  make-up.  Kerosene  will  be  received  in  tank  trucks  and  will  be  unloaded  by  a 
truck-mounted  pump  into  a covered  storage  tank.  The  area  surrounding  the  tank  will  be  curbed 
and  protected  from  fire  hazard  with  a water/foam  system. 
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Oxime  Reagent 

Drums  of  organic  oxime  reagent  (Henkel  LIX984  or  ACORGA  MS540)  will  be  received  close 
to  the  organic  solvent  preparation  area.  A barrel  pump  will  be  used  to  transfer  the  organic 
reagent  to  the  mixer-settlers. 

Cobalt  Sulfate 

Cobalt  sulfate  will  be  received  by  truck  as  an  eight-percent  solution.  Cobalt  sulfate  will  be 
unloaded  by  a truck-mounted  pump  into  a covered  storage  tank.  Cobalt  sulfate  will  be  pumped 
to  the  electrolyte  recirculation  tank  to  maintain  the  desired  concentration  level  in  the  mixed 
electrolyte. 


2.1 .7.3  Reagent  and  Fuel  Consumption 

Average  Daily  Usage 
500  Tons 
76  Gal. 
1,306  Gal. 
108  Lbs. 


Reagent  Consumption  Reagent 

Sulfuric  Acid  (93%  strength) 
Organic  Reagent 
Kerosene 
Cobalt  Sulfate 


Explosives  Consumption 

Anticipated  explosives  usage  is  based  on  an  overall  powder  factor  of  0.35  lbs.  explosive  per 
ton  blasted.  The  average  daily  usage  is  based  on  12.0  million  tons  of  ore  and  13.0  million  tons 
of  waste  rock  (overburden)  and  alluvium  mined  per  year.  Five  pounds  of  high  explosives  were 
allowed  per  hole  for  priming  and  initiation.  Apji^imately  35  holes  will  be  blasted  each  day. 

Average  Daily  Usage 
Blasting  Agents  12  Tons 

High  Explosives  175  Lbs. 


Fuel  Consumption 

The  fuel  consumption  estimate  is  based  on  computer  simulation  data  for  haul  trucks  and 
manufacturers  data  for  other  equipment,  for  an  average  production  year.  Diesel  fuel 
consumption  will  average  around  3 million  gallons  per  year,  and  gasoline  consumption  will 
average  around  45,000  gallons  per  year  over  the  life  of  the  project. 
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2.1 .7.4  Spill  and  Leak  Conti  ngency/Remediation  Plans 

Splits 

Iri  the  evem  of  a a period  of  high  precipitation  runoff,  the  sokjtion  would  be 

cSluted  by  the  runoff  and  carried  dowrrstream.  The  following  actions  would  be  taken  as  soon 
as  possible: 

1.  Erner^ncy  repairs  would  be  tnade  to  prevent  further  releases. 

2.  Arizona  DEQ  and  BLM  would  be  notified. 

3.  Excess  water  In  the  process  system  would  be  reAJced  by  maeased  spraying 
to  enhance  evaporation. 

4.  After  runoff  has  ceased,  stream  sediment  samples  would  be  taken  to  check 
for  residual  contam^tion.  Should  residual  contamination  be  present.  AZCO 
would  consult  with  the  Anzona  DEQ  and  BLM  regarding  the  necessity  for  and 
rnethods  of  decpr^minatlon.  Decontamination  methods  might  include  the 
addSion  of  lime  to  the  sec^ments  to  raise  the  pH  and  bind  metallic  ions  in 
insoluble  compounds. 


In  the  event  of  a porKi  spSi  with  no  predpitaton  runoff,  the  sokjtlon  would  be  expected  to  soak 
into  the  permeable  sedimer^  in  the  wash.  The  following  actions  would  be  taken  as  soon  as 
possible: 

1.  Emergency  repairs  would  be  made  to  prevent  further  releases. 

2.  Arizona  DEQ  and  BLM  would  be  notified. 

3.  Excess  water  in  the  process  system  would  be  reduced  by  additional  spraying. 

4.  Ihe  spit  would  be  intercef^ed  downstream  and  neutralized  or  pumped  back 
to  the  process  pond  as  directed  by  Arizona  DEQ  and  BLM.  Residual 


contamination  in  the  sediments  would  be  decontarr^nated  as  discussed  above. 

Legd<s 


Pond  and  solution  ditch  leaks  wifi  be  detected  by  the  integral  le^  detection  system.  In  the 


case  of  a leak  of  sufficient  magrfitude  to  recpjire  repair  (see  Appendix  D - Monitoring  Plan),  the 
level  will  be  lowered  and  the  repair  made.  The  plant  is  denned  with  two  Identical  ponds,  the 
PLS  and  recirculation  ponds,  each  with  excess  c^jadty.  This  allows  complete  pump'down  of 


one  pond  for  r^air.  The  design  also  provides  for  paralle!  solution  ditches. 


Flow  can  be 


cfiverted  from  either  ditch  to  facilitate  repair. 


Significant  pad  leaks  wifi  be  detected  by  either  the  ^cHjndwater  monitoring  wells  or  vadose 
zone  monitoring  wells.  If  a leak  is  detected,  the  Arizona  DEQ  and  BLM  will  be  notified,  and 
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if  warranted,  a remediatiori  program  wit  be  un^  Remediation  could  involve  the 

installation  of  wells  to  punp  fugitive  solution  to  a process  pond  and/or  shutndown  of  the  leaking 
portion  of  the  pad. 


2.1 .8  Ancillary  Facilities 


2. 1.8.1  Electrical  Power 


Electrical  power  will  be  supplied  by  the  Graham  County  Electric  Cooperative.  Current  plans  are  to 


provide  the  main  feeder  to  the  plant  site  along  the  right-of-way  for  the  existing  220KV  line  which  passes 
within  a few  hundred  feet  Of  the  plant  site.  The  incoming  69KV  will  be  stepped  down  to  4,160  volts  for 
plartt  use  and  13.2KV  for  transmission  along  a new  line  to  the  mine  substation.  The  new  line  will  run 
along  the  utilities  corridor  from  the  plant  to  the  mine.  The  mine  substation  will  provide  4,160  volts  for 


local  distribution  within  the  mine  area. 


The  mine  substation  may  also  receive  power  f torn  an  auxiliary^  m line  from  the  existing 

(upgraded)  line  along  Sanchez  Road  This  line  would  be  built  atong  the  right-of-way  for  the  existing 
decommissioned  line  which  served  a prewous  pilot  operation  on  the  site. 

The  planned  eiectrical  power  supply  systern  Is  shown  in  Figure  2-11. 

Power  consumption  for  motors  was  estimated  from  the  flowsheets.  All  motors  were  assumed  to  be 
operating  at  80%  of  rated  output.  Electrowinning  power  consumption  was  based  on  an  average  voltage 
drop  of  2 volts  per  cell  and  average  current  efficiency  of  94%.  Electrical  power  requirements  will  be 
approximately  10  MW  for  the  project.  Electrical  energy  consumption  will  be  about  87,600  MWH  per 
year.  Power  demand  will  be  steady,  without  large  spikes,  since  major  loads  operate  continuously  or 
nearly  continuously. 


2.1 .8.2  Water  Source  and  Use 

An  average  1,600  gpm,  or  2,600  acre-feet  per  year,  of  water  is  required  for  the  life  of  the  mine.  (Water 
use  could  range  from  1 ,000  to  2,000  gpm,  depending  on  the  time  of  year  and  weather  conditions.)  All 
of  this  water  will  be  consumed  on  site,  with  no  discharge  except  for  septic  tank  sanitary  waste  effluent. 
As  discussed  in  detail  in  Chapter  3,  there  are  three  separate  aquifers  on  the  project  site  - the  Upper 
Gila  Conglomerate  aquifer,  the  Lower  Gila  Conglomerate  aquifer,  and  the  Bedrock  aquifer. 
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Acfciftionafiy,  the  unconfined  Upper  GiJa  aqufier  Is  present  adjacent  to  the  Glia  River,  just  south  of  the 
proposed  mine  pit.  The  Upper  Gila  aquifer  has  good  water  quality  and  is  used  for  human  consumption 
and  irrigation,  whereas  the  Lower  Gila  Conglomerate  aquifer  has  poor  water  quality  and  is  thus 
generally  not  used. 

Water  for  cfijst  suppression  and  plant  operations  will  come  from  the  Upper  Gila  aquifer  wells.  Additional 
water,  if  required,  will  come  from  wells  drilled  into  the  Lower  Gila  Corrglomerate  aquifer,  or  will  be 
purchased  from  adjacent  landowners.  The  AZCO  wells  will  be  located  on  the  project  site  and  will 
require  approval  from  the  Department  of  Water  Resources. 

About  1,100  gpm  of  fresh  water  will  be  needed  for  plant  operations.  Water  usage  will  vary  according 
to  weather  conditions,  and  will  substantially  increase  during  the  hot,  dry  months  due  to  evaporation 
loss.  Make-up  process  water  for  the  raffinate  pond,  the  curing  acid  system  and  other  uses,  will  be 
tapped  from  the  main  process  water  header  at  the  SX-EW  plant.  A fresh  water  tank  will  receive  fresh 
water  from  wells.  This  tank  will  provide  process  and  fire  water  for  the  entire  plant.  A potable  water 
tank  will  be  installed  at  the  process  plant  site  to  provide  drinking  quality  water  and  make-up  water  for 
the  boiler. 

At  the  mine  site,  about  500  gpm  of  water  will  be  required  for  domestic,  crushing  plant  and  mining 
purposes.  The  largest  demand  will  be  the  water  used  to  control  road  dust  in  the  pit  and  along  the  haul 
roads  to  the  waste  dumps.  Water  for  the  mine  site  may  be  supplied  by  the  same  system  serving  the 
SX-EW  plant.  Major  water  usage  is  approximated  as  follows. 


gpm 

MINE: 

Road  and  muck  pile  spraying 

350 

Crushing  plant  dust  control 

100 

Washdown 

40 

Potable  water 

10 

Mine  Total 

500 

SX-EW  PLANT  AND  LEACH  PAD: 

Evaporation  and  ore  wetting 

1^000 

Reagent  dilution 

70 

Packaged  boiler 

10 

Washdown 

10 

Potable  water 

10 

Plant  Total 

1,100 

Grand  Total 

1,600 
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2.1 .8.3 


Access  Roads 


Access  to  the  mine  area  will  be  from  the  realigned  Sanchez  Road.  Access  into  the  processing  area 
wiB  be  lron>  the  Sotornon  Pass  Road.  Whin  boundary,  internal  access  routes  will  be 

company  corrtrolted.  Access  into  operational  areas  will  be  by  appointment  only. 

2.1 .8.4  Drainage  Control 

The  project  area  has  an  engineering  designed  drainage  control  plan.  The  ditches  around  the  upper 
side  of  the  heap  leach  pad,  mine,  and  northern  waste  dumps  will  divert  a 100-year,  24-hour  storm 
event.  The  ditches  and  culverts  on  the  access  road  and  haul  roads  will  be  sized  for  the  drainage  area 
which  would  be  contributing  to  the  runoff  through  the  culvert. 

2.1. 8.5  Sanitary  and  Solid  Waste  Disposal 

Septic  tank  and  leach  field  systems  are  planned  for  sewage  treatment  and  disposal  at  the  mine  and 
plant  sites.  System  specifications  and  installation  are  subject  to  review  and  approval  by  the  Graham 
County  Health  Department.  The  San  dose  transfer  station  or  the  Central  County  Landfill  will  be  used 
for  non-toxic  sotid  waste  disposal.  Ttiese  s such  as  wood  and  paper  products,  will  be 

transported  to  either  of  these  sites  by  AZCO  These  wastes  wiB  be  stored  in  a fenced  containment 
area  to  prevent  scattering  until  the  transfer  is  made. 

2.1 .8.6  Fire  Protection 

A substantial  portion  of  the  fresh  water  tank  will  be  maintained  as  a fire  protection  reserve.  Two  fire 
water  pumps  will  provide  water  pressure  to  the  fire  hydrant  system  at  the  SX-EW  plant  and  mine  area. 
A jockey  pump  is  also  planned  to  maintain  pressure  in  the  fire  water  distribution  system. 

There  will  be  no  fire  water  supply  to  the  overland  conveyors  from  the  crushing  plant  to  the  pad. 
Instead,  fire  extinguishers  will  be  installed  at  intervals  along  the  length  of  the  conveyors. 

2.1 .8J  Hazardous  Substances  and  Waste  Disposal 

AH  hazardous  substarrces  will  be  transported  by  commercial  carriers  or  vendors  in  accordance  with  the 
requBements  of  TBte  40  CFR,  Title  49  CFR  and  Title  28  ARS.  Carriers  will  be  licensed  and  inspected 
as  required  by  the  Arizona  Department  of  Transportation  (ADOT).  Tankertnjcks  will  be  inspected  and 
wIB  have  a Certificate  of  Compliance  issued  by  the  Arizona  Motor  Vehicle  Division. 

AB  hazardous  substances  wiB  be  handled  in  accordance  with  applicable  Mine  Safety  and  Health 
Administration  (MSHA)  or  Occupational  Health  and  Safety  Administration  (OSHA)  regulations.  Most 
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of  ttie  hazardous  substances  to  be  used  at  the  mine  (fuels,  oils,  lubricants,  kerosene,  packaged 
chemicals,  ammonium  nitrate)  do  not  require  special  handling.  High  explosives  and  sutfuric  acid  will 
be  handled  only  by  specially  trained  personnel  with  appropriate  protective  and  handfing  equipment. 

All  hazardous  substances  wiS  be  hancSed  in  a manner  to  avoid  spills,  and  areas  in  which  hazardous 
materials  are  handled  will  be  designed  to  contain  spills.  All  spills  wiS  be  cleaned  up  or  neutralized  as 
appropriate.  Washdown  water  from  equ^ent  cleaning  In  the  shop  areas  will  be  processed  through 
an  oil/water  separator. 

Hazardous  wastes  generated  by  the  mining  company  (the  only  anticipated  hazardous  wastes  are  used 
oils  and  solvents)  will  be  packaged  and  shipped  off  site  as  required  by  state  and  federal  law  for 
recycling  or  disposal  as  appropr^e.  EPA  Hazardous  Waste  Mar^est  forms  will  be  prepared  as 
required. 


2.1.9  Reclamation  and  Closure  Plan 

2.1. 9.1  Reclamation  Goals 

The  long-term  objective  of  the  reclamation  plan  is  to  establish  a post-operational  environment 

compatible  with  the  post  mining  land  use  of  the  site.  Specific  goals  of  the  reclamation  plan  are  to: 

♦ Create  erosionally  stable  landforms  for  the  heap  leach  pad,  waste  rock  dumps,  and  other 
disturbance. 

♦ Divert  ephemeral  drainages  around  the  heap  leach  pad,  waste  rock  dumps,  and  mine  pit. 

♦ Create  a post-mining  topography  for  facilities  sites  and  roads  that  blends  with  the  adjacent 
natural  topography. 

♦ Eliminate  safety  hazards  by  neutralizing  heap  leach  pads  and  ponds,  and  by  placing  earthen 
berms  and  barriers  around  the  pit  where  necessary  to  cfiscourage  access. 

♦ Revegetate  all  disturbances  (except  the  mine  pit,  heap  slopes,  and  dump  slopes)  with  native 
plants  that  have  a high  value  to  wildlife  and  cattle  and  are  capable  of  producing  a self- 
sustaining  community. 

♦ Restore  the  land  to  long-term,  multiple  use. 

To  accomplish  these  goals.  BLM  will  designate  a Reclamation  and  Post^Closure  Site  M^agement 

Committee,  consisting  of  AZCO  officials,  BL^  employees,  county  representatives,  and  interested 
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dtizens.  This  group  will  develop  a long-te rm  management  f^an  for  the  site,  at  least  five  years  prior  to 
mine  ctosu re,  which  details  how  the  site  will  be  managed.  Themanagement  goals  for  this  plan  will  be: 


♦ Environmental  enhancement; 

♦ Mlnimizatbn  of  long-term  monitoring  costs  associated  with  mine  closure ; 

♦ Maximization  of  long-tenn  benefits  to  the  local  community: 

♦ Assistance  and  support  of  the  county’s  efforts  to  diversify  the  county’s  economic  base,  through 
lnr^>rovement  of  tourism;  and 

♦ Assurance  of  bng^rrn  productive  use  of  the  site. 


2.1 .9.2  Decommissioning 

Concrete  Foundations 

Foundations  of  the  buildings,  crushers,  and  SX  mixer/settler  units  will  be  buried  in  place.  Facility  areas 
will  be  recontoured  to  promote  drainage. 

Drill  Holes 

All  drill  holes,  especially  artesian  wells,  if  any,  will  be  considered  for  use  in  range  or  wildlife  projects 
by  the  BLM;  all  wells  not  needed  for  this  purpose  outside  the  pit  will  be  plugged  to  meet  Arizona’s  hole- 
plugging standards,  as  regulated  by  Arizona  Department  of  Water  Resources. 

Solution  Ponds 

Water  in  the  processing  ponds  will  be  allowed  to  evaporate  after  operations  cease.  All  structures  and 
piping  will  be  removed.  Any  silt  or  sediments  remaining  in  the  ponds  will  be  checked  for  toxicity.  If 
they  are  toxic,  detoxification  procedures  will  be  followed,  or  the  material  will  be  removed  and  disposed 
of  according  to  Arizona  DEQ  regulations  or  other  applicable  state  and  federal  regulations. 

The  pond  liners  will  be  removed  from  the  surrounding  berm  and  sides,  and  will  be  folded  into  the  pond 
bottom.  The  liner  on  the  bottom  will  be  punctured  to  prevent  ponding.  The  ponds  will  then  be 
backfilled. 

Heap  Leach 

The  leached  ore  on  the  pad  will  be  rinsed  with  fresh  water  or  neutralized  raffinate  using  the  existing 
distribution  system.  The  effluent  from  the  heap  will  be  monitored  for  pH.  The  rinsing  will  continue  until 
the  effluent  pH  is  6 or  higher.  Lime  will  be  added  if  necessary  to  achieve  an  appropriate  pH.  The 
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distribution  system  will  also  be  used  to  evaporate  the  excess  water.  When  the  return  flow  is  minimal, 
operations  will  cease,  and  the  heap  leach  will  be  allowed  to  dry  out.  The  exposed  liner  at  the  toe  of 
the  heap  will  be  cut  and  folded  into  the  drainage  ditch.  The  ditch  will  then  be  backfilled. 

Equipment  Disposal 

All  buildings  and  equipment  will  be  removed  from  the  site.  All  containers  and  barrels  will  be  disposed 
of  under  applicable  state  regulations. 

2.1 .9.3  Final  Contours  and  Slopes 

Waste  Rock  Dump 

The  top  surface  of  the  main  waste  rock  dump  will  be  built  to  slope  gently  (1%  to  4%)  from  the  dump 
crest  to  the  hillside  at  the  western  edge.  The  backslope  is  designed  to  keep  storm  runoff  from  mnning 
over  the  dump  crest  and  eroding  the  side  slopes.  The  top  of  the  dump  will  be  maintained  with  a fairly 
smooth  surface  for  later  application  of  coversoil.  Side  slopes  will  be  constructed  at  the  angle  of  repose 
(1.38:1),  and  no  additional  grading  is  proposed.  They  will  naturally  stabilize  and  may  appear 
prominent  for  several  years. 

Heap  Leach  Pad 

The  final  surface  contour  of  the  heap  leach  pad  will  direct  runoff  away  from  the  edges  toward  the  center 
to  minimize  runoff  eroding  the  faces  of  the  heap.  The  top  surface  will  be  compacted  and  graded  fairly 
smooth  to  accept  the  coversoil.  The  side  slopes  of  the  heap  will  be  constructed  at  an  average  2:1 
slope  with  a four-foot  bench  every  20  to  30  feet.  No  additional  grading  or  work  is  planned  for  the  side 
slopes,  which  will  stabilize  naturally,  and  may  be  noticeably  visible  until  natural  revegetation  occurs. 

Mine  Pit 

No  final  contouring  is  planned  for  the  mine  pit.  Roads,  slopes,  benches  and  rims  will  be  maintained 
during  the  life  of  the  operation  and  will  be  in  a stable  condition  when  operations  cease.  The  design 
slopes  are  42  degrees  to  57  degrees  depending  on  rock  type.  The  haul  road  and  safety  bench  will  be 
left  intact. 

Solution  Ponds 

After  the  ponds  are  dry  and  final  cfispositlon  of  the  liners  has  been  accomplished,  the  ponds  will  be 
backfilled.  The  backfill  material  will  be  waste  rock,  and  it  will  be  compacted  and  mounded  over  the 
pond  to  promote  runoff.  The  final  contour  will  be  approximately  5:1. 
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Diversion  Ditches 


Ditches  which  will  not  be  required  after  operations  cease  will  be  graded  and  contoured.  The  edges  of 
the  ditches  will  be  rolled  in  and  compacted.  The  contour  or  slope  will  match  the  surrounding  area. 

Roads 

Roads  which  are  to  be  reclaimed  will  not  be  sloped  or  contoured;  however,  they  will  be  ripped  before 
coversoil  is  spread  over  the  surface. 


2.1. 9.4  Revegetation  Plan 

Soil  Salvage  and  Storage 

A soil  salvage  plan  was  developed  to  determine  amopi^  of  soil  ^ be  ^ The  physical  and 

chemical  properties  of  the  potentially  salvageable  soils  will  be  tested  and  salvageable  depths  and 
volumes  estimated. 

The  project  site  is  characterized  by  five  soil  mapping  units  with  salvageable  reclamation  materials 
ranging  from  0 to  29  inches  in  depth.  Prior  to  disturbance,  all  salvageable  soil  materials  will  be 
removed,  stockpiled  on  swoxjni^ly  20  acres,  and  protected  from  wind  and  water  erosion.  Slopes 
of  storage  pile  will  be  3:1  or  less  and  seeded  with  r^kre  perennial  grasses.  The  storage  piles  will  be 
sprayed  with  a BLM^^roved  heit?icide  to  eliminate  weed  infestation,  if  required. 

V 

Smce  the  heap  leach  pad  and  waste  rock  dumps  are  developed  in  phases,  it  may  be  possible  on  a 
portion  of  the  area  to  remove  the  soil  material  and  apply  it  directly,  and  thus,  omit  stockpiling. 

Prior  to  soil  salvage,  state-protected  plants  will  be  offered  for  salvage  under  permit  from  the  Bureau 
of  Land  Management  with  tags  and  seals  from  the  Arizona  Department  of  Agriculture.  Cacti  or  other 
plant  materials  left  on  site  which  are  useful  in  the  reclamation  operation  will  be  removed  and 
immediately  planted  on  the  reclaimed  surfaces  or  stored  for  later  use,  depending  on  the  reclamation 
schedule. 

Surface  Preparation 

Prior  to  application  of  the  soil,  compacted  areas  of  the  heap  leach  pad,  waste  rock  dump,  roads,  ponds 
and  diversion  ditches  will  be  ripped  on  1 .5  to  2.0  feet  centers  and  to  a depth  of  1 2 to  18  inches  to 
increase  water  infiltration,  decrease  the  potential  of  erosion,  and  enhance  plant  root  penetration. 
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Soil  Replacement 

Following  completion  of  the  surface  preparation,  soil  will  be  either  removed  from  storage  or  the 
undisturbed  surface  and  applied  to  the  heap  leach,  waste  rock  dump,  roads,  ponds,  and  other  areas 
to  be  reclaimed.  Depending  on  availability,  soil  will  be  applied  to  a depth  of  3 to  6 inches. 

Seedbed  Preparation 

immediately  prior  to  seeding,  the  seedbed  will  be  worked  to  a depth  of  4 to  6 inches  with  a chisel  plow 
with  shanks  spaced  no  greater  than  10  inches  on  center  or  a heavy  duty  disc.  For  areas  to  be  drill 
seeded,  the  soil  surface  will  be  smoothed  and  packed  as  necessary  to  achieve  a uniform,  firm  seedbed 
condition.  For  areas  to  be  hydro-seeded,  the  soil  surface  will  be  left  rough  or,  if  necessary,  roughened 
by  harrowing  to  provide  a surface  favorable  for  seed  catch. 

Fertilization 

The  soils  available  for  reclamation  will  be  tested  for  nitrogen,  phosphorus,  potassium  and  appropriate 
rates  of  application  developed.  Fertilizer  will  be  worked  into  the  upper  six  inches  of  soil  prior  to 
seeding. 

Test  Plot  Research 

Prior  to  revegetation,  test  plots  will  be  established  to  evaluate  plant  species  to  be  used  in  revegetation, 
suitability  of  soil,  fertilizer  and  amendments,  and  to  determine  initial  irrigation  requirements. 

Plant  Species  Selection 

Table  2-4  identifies  numerous  trees,  shrubs,  grasses  and  forbs  potentially  useful  for  reclaiming 
disturbances  at  the  project  site.  A review  of  revegetation  practices  and  research  on  area 
reclamation  projects  will  be  used  to  narrow  the  plant  list  and  select  those  species  to  be 
evaluated  by  the  test  plot  research. 

Irrigation 

Test  plot  research  will  determine  the  practfealfty  of  irrigation  to  initiate  germination  and  then 
produce  plant  establishment. 

Soil  Depth 

Soil  depth  treatments  to  be  evaluated  may  range  from  3 to  12  inches. 

Seeding  Methods 

Areas  to  be  revegetated  will  either  be  drilled  or  hydro-seeded.  A rangeland*drill  or  seeder-cultipacker, 
with  three  separate  seed  boxes  for  large,  fluff,  and  fine  seed  types,  will  be  used  to  ensure  uniform  seed 
application. 
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Table  2-4 

PLANT  SPECIES  BEING  CONSIDERED  FOR  REVEGETATION 


Scientific  Name 

Trees  and  Shrubs 
Acacia  constricta 
Acacia  greggii 
Atripiex  canescens 
Baccharis  sarothroides 
Cercidium  floridum 
Cowania  mexicana 
Encelia  farinosa 
Ephedra  nevadensis 
Eriogonum  fascicuiatum 
Eurotia  lanata 
Fallugia  paradoxa 
Larrea  tridentata 

Grasses 

Andropogon  barbinoides 
Aristida  purpurea 
Bouteloua  curtipendula 
Bouteloua  eriopoda 
Elymus  triticoides 
Festuca  megalura 
Hiiaria  jamesii 
Setaria  macrostachya 
Sitanion  hystrix 
Sporobolus  airoides 
Sporoboius  cryptandrus 
Trichachane  californica 

Forbs 

Abronia  viiiosa 
Anagallis  arvensis  coerulea 
Asciepias  tuberosa 
Baiieya  muttiradiata 
Cassia  Covesii 
Centaurea  cyanus 
Eriogonum  umbeilatum 
Gaiilardia  pulcheila 
Linum  Lewisii 
Lupinus  arizonicus 
Oenothera  pailida 
Penstemon  Parryi 
Ratibida  columnaris 
forma  puicherrima 
Sphaeralcea  ambigua 


Common  Name 


Whitethorn  acacia 
Catciaw  acacia 
FouHA/ing  saitbush 
Desertbroom 
Blue  palo  verde 
Cliff  rose 
Brittle  brush 
Nevada  Mormon  tea 
Flat-top  buckwheat 
Winterfat 
Apache  plume 
Creosote  bush 


Bluestem 
Purple  three-awn 
Sideoats  grama 
Black  grama 
Creeping  wildrye 
Foxtail  fescue 
Galleta 

Plains  bristlegrass 
Bottlebrush  squirreltail 
Alkali  sacaton 
Sand  dropseed 
Arizona  cottontop 


Sand  verbena 
Weatherglass 
Butterfly  flower 
Desert  marigold 
Desert  senna 
Bachelor  button 
Sulfur  flower 
Firewheel 
Blue  flax 
Desert  lupine 
White  evening  primrose 
Parry’s  penstemon 
Mexican  hat 

Desert  globemallow 
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Mulching 

Organic  mulches  will  be  used  to  conserve  moisture,  reduce  soil  temperatures,  prevent  erosion,  and 
supply  organic  acids  and  essential  plant  nutrients.  If  the  area  is  to  be  drill  seeded,  straw  free  of  weed 
seed  will  be  applied  at  the  rate  of  one  to  two  tons/acre  and  crimped  into  the  soil  with  a disc  or  other 
equipment  to  prevent  wind  and  water  loss. 

Schedule 

Seeding  will  occur  in  the  early  summer  prior  to  onset  of  the  summer  rainy  period. 

Management 

The  newly  seeded  area  will  be  protected  from  livestock  grazing  for  a period  of  3-5  years  after  seeding. 
The  new  seedings  may  require  supplemental  nitrogen  the  second  or  third  year  and  may  also  require 
weed  control.  The  reclaimed  areas  will  be  monitored  by  the  BLM  to  determine  areas  that  may  need 
reseeding  or  repairs  from  wind  or  water  erosion.  If  the  area  is  to  be  hydro-seeded,  muich  will  be 
applied  with  the  seed  and  foilowing  seeding.  Wood  fiber  and  a tackifying  agent  will  be  applied  at  the 
rate  of  one  to  two  tons/acre.  Once  the  vegetation  is  established,  and  before  the  reclamation  bond  has 
been  released,  unnecessary  fences  will  be  removed. 

2.1 .9.5  Sediment  Control 

The  diversion  ditches,  channels,  retention  ponds,  and  sediment  traps  will  be  left  in  place.  The  area  will 
require  several  years  to  stabilize  and  regain  vegetation  which  will  minimize  water  erosion.  During  the 
17<year  mkie  life,  the  ditches  wHI  be  monitored^  maintained,  stabilized  and  revegetated,  thereby 
allowing  permanent  sediment  control  and  runoff  diversiprt  after  cipsure:  The  ditches  will  be  designed 
to  have  a gentle  stops  (about  which  will  minimize  erosion  in  the  ditch  bottoms. 

The  sediment  control  ponds  can  be  used  for  wildlife  and  cattle  watering  tanks,  and  shouid  be  beneficial 
to  the  area.  The  BLM  will  determine  which  structures  shouid  be  maintained  and  which  should  be 
reclaimed  prior  to  the  closure  of  the  project. 

2.1. 9.6  Reclamation  Release  Criteria 

The  reclamation  bond  shall  be  released  when: 

♦ All  landforms  have  been  established  to  minimize  wind  and  water  erosion. 

♦ Natural  drainages  have  been  reestablished,  where  possible. 

♦ Safety  hazards  have  been  eliminated. 

♦ Native  vegetation  has  been  established  on  reclamation  areas. 
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2.1. 9.7 


Surety  Bond 

The  BLM  surety  bond  amount  has  been  calculated  based  on  the  reclamation  plan  presented  in  the 
proposed  action.  The  surety  bond  estimate  is  presented  in  Appendix  A.  Because  of  the  bng  life  of 
the  project  tbe  BLM  has  decided  to  base  the  bond  amount  on  three-year  Increments.  Therefore,  the 
tnilial  bond  amount  is  based  ort  prelected  disturbances  occurring  during  the  first  three  years  of  the  mine 
ife,  and  will  be  adjusted  accorefingiy  using  this  same  criteria  each  third  year  throughout  the  life  of  the 
mine.  The  initial  bond  calcuiatlon  is  presented  In  Appendix  6, 


2.1. 9.8  Trust  Fund 


A tnist  fund  wi8  be  established  to  provide  funding  for  maintenance  of  fencing  and  other  barriers  after 


closure  and  bond  release.  The  term  of  the  tmst  fund  will  commence  at  the  time  of  bond  release  and 
extend  for  five  years.  The  amount  will  be  $50,000  (1992  dollars). 


2.2  Alternatives  to  the  Proposed  Action 


Alternatives 

♦ 

♦ 

♦ 

♦ 

♦ 

* 


to  the  proposed  action,  or  components  of  the  project,  which  were  considered  include: 
No  Action  alternative: 

Alternative  access  route; 

Alternative  heap  leach  pad  configuration; 

Alternative  groundwater  disposal  techniques; 

Alternative  reclamation  techniques;  and 
Partial  backfilling  of  the 


Alternatives  which  were  eliminated  from  consideration  and  from  detailed  analysis  include: 

♦ Underground  mining; 

♦ Complete  backfilling  of  the  pit; 

♦ Processing  using  mill  and  tailings: 

♦ Waste  rock  disposal  in  Head  Canyon;  and 

♦ Heap  leach  pad  south  of  the  pit. 

Reasons  for  elimination  of  these  alternatives  are  discussed  in  Section  2.2.6. 
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2.2.1  No  Action  Alternative 

The  No  Action  alternative  is  required  to  be  included  in  a discussion  of  alternatives  by  NEPA  and  the 
regulations  enforcing  it  [40  CFR  Part  1502.14(d)].  The  No  Action  alternative  serves  as  the  baseline 
for  comparing  and  evaluating  the  environmental  consequences  of  the  proposed  action  and  the  various 
alternatives.  The  No  Action  alternative  would  allow  no  further  mineral  development  on  the  public  lands 
in  question. 

The  No  Action  alternative  conflicts  with  the  General  Mining  Laws,  the  Federal  Land  Policy  and 
Management  Act  (FLPMA)  of  1976  and  the  regulations  enforcing  it  (43  CFR  3800),  and  the  Mining  and 
Mineral  Policy  Act  of  1970.  In  accordance  with  these  laws  and  regulations,  the  claimant  is  granted 
rights  to  explore  for,  extract  and  process  in  a reasonable  manner  the  mineral  resource  for  which  he 
holds  claims.  The  BLM  has  the  responsibility  under  FLPMA  and  under  the  regulations  governing 
mining  activities  under  the  general  mining  laws  on  BLM-managed  lands  (43  CFR  3809)  to  ensure  that: 

♦ Appropriate  state  and  federal  laws  such  as  the  Endangered  Species  Act  and  the 
National  Historic  Preservation  Act  are  complied  with; 

♦ Proposed  operations  do  not  cause  unnecessary  or  undue  degradation  of  federal  lands: 
and 

♦ Reclamation  of  disturbed  areas  is  included  in  the  proposed  plan. 

The  BLM  can  disallow  proposed  mineral  development  activities  only  if  they  would  violate  applicable 
state  and  federal  regulations  and/or  BLM  standards.  In  such  an  instance,  the  BLM  is  then  required  to 
describe  the  changes  in  proposed  activities  needed  to  meet  the  requirements  for  development. 

2.2.2  Alternative  Access  Route 

The  alternative  access  to  the  project  site  (Figure  2-12)  would  Imve  been  on  existing  roads.  The  project 
site  is  on  the  north  side  of  the  Gila  River  from  the  town  of  Safford.  There  are  two  existing  bridges  and 
two  separate  routes  to  reach  the  existing  section  of  the  Sanchez  Road  on  the  north  side  of  the  river. 
One  route  is  to  travel  east  from  Safford  on  U.S.  Highway  70  to  the  town  of  Solomon.  At  Solomon,  the 
county  road  from  Highway  70  proceeds  north  (Sanchez  Road)  to  the  Solomon  Bridge.  After  the  road 
crosses  the  river,  it  curves  to  the  right  and  proceeds  east  for  5 miles,  where  it  crosses  the  southern 
boundary  of  the  project  property. 

The  second  route  heads  north  from  Safford  on  8th  Avenue  and  crosses  the  Gila  River  via  the  8th 
Avenue  (Safford)  Bridge.  The  county  road,  referred  to  as  the  Airport  Road,  heads  north  and  east  past 
the  airport  and  then  curves  south  to  connect  with  the  Sanchez  Road  on  the  north  side  of  the  river. 
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Figure  2-12 
Alternative  Access 
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All  of  the  access  routes  are  paved,  except  for  the  last  mile  of  access  (Sanchez  Road)  to  the  project 
entrance.  Recently,  the  county  has  commenced  construction  of  a new  segment  of  county  road  which 
will  realign  the  last  mile  of  access  road  onto  the  project  property.  The  county  will  pave  the  new 
alignment  once  the  road  is  complete.  The  new  alignment  continues  across  the  property  and  connects 
back  to  the  existing  Sanchez  Road  on  the  east  side  of  the  project  boundary. 

Employees  would  have  used  both  access  routes  to  reach  the  project  area.  Due  to  load  limits  on  the 
Solomon  Bridge,  larger  vehicles  (such  as  service,  delivery  and  copper  cathode  transport  trucks)  woufd 
use  the  8th  Avenue  (Safford)  Bridge. 

Increase  in  traffic  resulting  from  the  project  is  indicated  in  Table  2-5  Projected  Traffic.  Calculation  of 
the  employee  traffic  utilizes  the  3/4  factor,  due  to  shift  rotations.  Only  three  out  of  four  "shifts"  actually 
are  scheduled  to  work  in  a 24-hour  period.  It  was  estimated  that  there  would  be  two  people  in  each 
car.  Carpools  or  vans  may  reduce  the  number  of  employee  vehicle  trips  by  1 0%. 


Table  2-5 

PROJECTED  TRAFFIC  USING  ALTERHATIVE  ACCESS  ROUTE 


SUPPLIES 

Sulfuric  acid 

Repair  parts/assemblies 

Hardware 

Diesel  fuel 

Explosives 

Misc.  (gasoline,  gasses, 
oils,  greases,  solvents, 
kerosene,  used  oils  and 
solvents) 


TRUCK  TYPE 

Acid  tanker 

Lo-boy  & misc 

Tractor-trailer 

Petroleum 

Tractor-trailer 

Miscellaneous 


PERSONNEL 

Workers  [21 0 x 3/4  = 1 58]  (2)  2/vehicle  (ave) 

Vendors 

Visitors 


VEHICLES 
PER  DAY 
20 
2 
2 
1 
1 
2 


79 

5 

5 


PRODUCT 

Cathode 


Tractor-trailer  or  flat  bed  2 


Source:  Mining  & Environmental  Consultants,  Inc.,  1992 


28 


89 

_2 

119 
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2.2.3  Alternative  Heap  Leach  Pad  Configuration 

Two  alternative  configurations  of  the  heap  leach  pad  have  been  evaluated.  (See  Figures  2-13 
and  2-14.)  The  two  alternatives  are  within  one  thousand  feet  of  the  heap  leach  pad  in  the  proposed 
action.  The  two  alternatives  are  in  the  same  hydrologic  area,  vegetation  type,  and  wildlife  habitat  as 
the  proposed  action.  Aesthetics  would  also  be  similar  to  the  proposed  action. 

The  two  alternatives  differ  in  topography.  One  alternative  pad  (Figure  2-13)  has  an  average  slope 
of  1%,  which  Is  too  flat  for  effective  drainage  and  collection  and  would  be  problematical  with  any 
significant  settlement  of  the  pad  base.  The  other  alternative  (Figure  2-14)  requires  two  separate  pads, 
each  with  slopes  up  to  14%,  This  second  alternative  disturbs  60  to  100  acres  more  than  the  proposed 
pad  and  requ^  extensive  pipelmes  across  Head  Canyon  with  attendant  potential  for  leaks  and  spills. 
This  alternative  would  also  create  the  need  for  an  additional  set  of  processing  ponds,  one  set  for  each 
pad  Alt  other  leach  pad  sites  in  the  project  area  are  unacceptable  due  to  adverse  topography,  greater 
distances  from  the  crushing  plant,  or  greater  potential  Impacts  to  surface  and  groundwater,  vegetation, 
aesthetics,  wltdtife  and  adjacent  farming  operations. 

2.2.4  Alternative  Groundwater  Disposal  Techniques 

Hydrologic  investigations  indicate  that  the  pit  will  not  intercept  as  much  groundwater  as  is  required  for 
processing  and  dust  control.  (SHB,  1989;  Geothermal  Surveys,  1992]  This  alternative  assumes  a 
worst-case  scenario  in  which  excess  groundwater  Is  encountered  which  will  require  that  a groundwater 
disposal  program  be  implemented.  Two  options  were  selected  for  impact  evaluation: 

V 

♦ Option  1 - Pump  to  an  irrigation  system; 

♦ Option  2 - Pump  to  a series  of  wells  for  injection. 

These  options  are  subject  to  the  quantity  and  quality  of  the  groundwater,  as  well  as  to  Arizona  DEO 
approval. 

Option  1 

The  option  of  piping  excess  groundwater  to  the  farm  fields  below  the  project  assumes  that  the  quality 
of  water  is  suitable  for  irrigation  and  that  there  is  sufficient  quantity  to  make  the  effort  economically 
viaWe.  The  irrigation  wells  registered  with  the  Arizona  Department  of  Water  Resources  (DWR)  indicate 
that  a combined  rate  of  40,000  gpm  of  groundwater  is  pumped  for  irrigation  purposes  within  a 3-mile 
radius  of  the  project.  This  option  would  substitute  deep  groundwater  for  shallow  groundwater  during 
the  irrigation  season,  and  would  put  the  excess  groundwater  to  a beneficial  use. 
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Option  2 

A series  of  injection  wells  would  be  drilled  at  an  appropriate  locatton,  and  deep  groundwater  would  be 
reinjected  into  the  Lower  Gila  Conglomerate  aquifer.  The  wells  would  be  cased  with  perforated  casings 
and  fitted  with  pumps  mounted  on  the  surface.  The  excess  water  would  be  pumped  under  pressure 
into  the  subsurface  strata.  This  option  assumes  that  the  excess  groundwater  is  of  a poor  quality,  and 
that  Arizona  DEQ  will  only  permit  disposal  into  the  same  aquifer  from  which  the  groundwater  was 
intercepted. 

Compared  to  the  40,000  gpm  of  water  currently  pumped  for  irrigation  in  the  area,  excess  groundwater 
to  be  disposed  of  from  the  pit  is  not  expected  to  be  of  significant  quantity. 

Summary 

Option  1 would  slightly  reduce  the  draw  down  in  the  Upper  Gila  aquifer  from  irrigation  demand,  and 
the  water  would  be  put  to  a beneficial  use.  No  energy  savings  are  anticipated,  because  the  electricity 
used  by  AZCO  to  pump  the  water  would  be  a substitute  for  the  electricity  used  by  farmers  during 
irrigation  pumping. 

Option  2 would  recharge  the  Lower  Gila  Conglomerate  aquifer  and  would  reduce  alteration  or 
degradation  of  other  aquifers. 


2.2.5  Alternative  Reclamation  Techniques 

Various  landforms  created  by  the  proposed  action  will  remain  following  the  completion  of  the  mining 
and  processing  operations.  The  major  landforms  created  are  the  pit,  the  heap  leach,  and  the  waste 
rock  dumps. 

The  side  slopes  of  the  proposed  heap  leach  could  be  left  in  various  slopes  and  configurations  which 
could  affect  the  total  surface  area  disturbed  as  well  as  revegetation  efforts.  To  enhance  the  success 
of  revegetation  of  the  side  slopes  of  the  heap,  the  side  slopes  would  be  reduced  to  as  low  as  3:1 . 
Additional  coversoil  would  be  stripped  from  the  previously  undisturbed  areas  surrounding  the  leach 
pads  for  use  in  covering  the  flatter  side  slopes.  The  side  slopes  would  be  flattened  after  operations 
cease,  and  an  additional  100-200  acres  would  be  affected.  This  alternative  would  increase  the  total 
amount  of  acreage  revegetated  for  the  project.  The  heap  leach  pad  has  been  sited  on  a creosote  bush 
flat,  and  creosote  bush  may  be  the  preferred  revegetation  plant. 
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The  waste  rock  c&imp  area  has  a combination  of  very  steep  to  almost  flat  slopes.  The  steep  slopes 
are  extremely  rocky  and  offer  limited  coversoil  for  recovery  and  stockpiling.  Flattening  the  side  slopes 
of  the  waste  rock  dump  should  be  a function  of  the  availability  of  coversoil  on  the  project  site.  Topsoil 
or  coversoil  imported  would  increase  the  total  disturbance  for  the  project.  Sufficient  coversoil  is 
available  to  cover  the  north  slope  of  the  waste  rock  dump.  This  would  increase  the  total  acreage  for 
revegetation  by  about  50  acres. 


2.2.6  Backfilling  of 

Partial  backfilling  of  the  pit  was  suggested  during  public  comment  on  the  Draft  EIS  as  a method  of 
preventing  water  accumulation  m the  bottom  of  the  open  pit  after  abandonment  Water  accumulatio n 
In  the  bottom  of  the  open  pit  could  result  in: 

1.  water  pollution  which  might  be  harmful  to  wildlife  or  which  may  flow  back  into  the 
aquifer;  or 

2.  the  cone  of  depression  in  the  groundwater  table  due  to  inflow  to  the  pit  having  a 
negative  impact  on  the  Upper  Gila  aquifer,  which  is  widely  used  for  irrigation  and 
domestic  purposes. 

A study  by  Geothermal  Surveys  Inc.  (GSi»  1992}  indicated  that  under  the  most  likely  scenario, 
groundwater  inflow  from  the  Upper  Gila  Conglomerate  and  Bedrock  aquifers  following  mine  cessation 
would  be  170  g^m  and  250  gpm  respectively,  and  that  outflow  due  to  evaporation  would  be  about  71 0 
gpm  As  such . ponding  would  occur  ephemerally  ^ the  pit,  only  after  precipitation. 

GSI  also  concluded  that  the  local  dewatering  of  the  Upper  Gila  Conglomerate  aquifer  and  the  inflow 
to  the  pit  from  the  Bedrock  aquifer  will  not  have  a measurable  effect  on  the  Upper  Gila  aquifer. 

GSI  determined  the  quality  of  the  water  in  the  Bedrock  aquifer  from  samples  drawn  from  a monitor  well 
and  core  holes  The  water  quality  was  very  similar  to  water  samples  drawn  from  the  Upper  Gila 
Conglomerate  and  Upper  Gila  aquifers.  Except  for  one  core  hole  with  a slightly  elevated  ieyei  of  silver, 
heavy  metals  were  all  below  detection  limits.  Chloride  levels  were  fairly  high,  typical  of  local  aquifers. 

Water  which  accumulates  in  the  pit  will  be  in  contact  with  mineralized  wall  rock,  but  should  not  change 
quality.  Even  at  the  pit  bottom,  the  orebody  is  highly  oxidized,  with  only  minor  sulfides.  All  samples 
of  rock  taken  from  core  holes  in  the  orebody  were  tested  and  found  to  have  acid  neutralization 
potentials  from  4 to  40  times  their  acid-generating  potential.  While  none  of  these  samples  were  from 
the  pit  bottom,  the  rock  types  are  the  same  and  would  be  expected  to  have  the  same  high  acid 
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neutralization  potential.  Water  drawn  from  the  core  holes  which  has  been  in  intimate  contact  with  the 
ore  body  is  basic  and  does  not  have  a high  heavy  metals  content. 


If  a permanent  water  body  exists  in  the  pit  the  dissolved  solids  content  can  be  expected  to  increase 
as  the  water  evaporates.  The  water  may  become  saline,  and  some  constituents  may  precipitate  as 
salts.  This  is  a common  occurrence  in  ephemeral  ponds  with  no  outlet  In  arid  climates. 

Assuming  any  such  permane  nt  water  of  unacceptable  qualfty  accumulates  in  the  pit,  the  pit  may  be 
backfilled  to  the  extent  necessary  to  cover  the  pond.  Partial  backfilling  wou  Id  reduce  the  size  of  the 
waste  rock  ckimp,  but  would  incur  proportionate  adverse  rmpactscfiscussed  in  Section  2,2. 7.2, 

2.2.7  Alternatives  Eliminated  from  Consideration 

This  section  discusses  alternatives  to  the  proposed  action  or  portions  of  the  project  which  were 
eliminated  from  further  consideration  and  analysis  in  the  environmental  assessment.  Eliminated 
alternatives  include:  underground  mining;  complete  backfilling  of  the  pit;  processing  using  a mill  and 
tailings;  waste  rock  disposal  in  Head  Canyon;  and  locating  a heap  leach  pad  south  of  pit. 

2.2.7.1  Underground  Mining 

The  alternative  of  mining  the  deposit  by  underground  methods  has  been  eliminated  from  further 
consideration.  The  ore  deposit  outcrops  on  the  surface  and  is  a low  grade  deposit.  In  order  to  mine 
the  deposit  underground,  a large  portion  of  ore  would  be  left  on  or  near  the  surface  to  prevent 
subsidence.  The  structure  of  the  rock  is  weak,  and  large  underground  excavations  would  likely 
collapse,  making  mining  extremely  unsafe.  The  overall  project  as  evaluated  for  underground  mining 
is  technically  not  feasible.  A low-grade,  high  tonnage  deposit  of  this  type,  because  of  its  shape  and 
grade  distribution,  is  only  minable  by  the  open  pit  method. 

2.2.7.2  Complete  Backfilling  of  the  Pit 

Backfilling  of  waste  rock  and  spent  ore  into  the  open  pit  during  mine  closure  was  evaluated  and 
determined  to  be  infeasible  based  upon  economics  and  environmental  issues.  Approximately  200 
million  tons  of  waste  rock  would  be  removed  from  the  pit.  Another  200  million  tons  of  ore  would  also 
be  removed  and  placed  on  the  heap  leach  pad.  The  ore  and  waste  can  be  expected  to  "swell,"  and 
approximately  25%  of  the  material  renrx)ved  would  not  fit  back  into  the  pit.  At  an  estimated  cost 
of  $1/ton,  based  on  current  loading  and  hauling  costs,  the  cost  of  backfilling  the  pit  would  be  $400 
million.  Such  increased  project  costs  would  raise  the  cutoff  grade  and  render  the  project  uneconomical. 
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Mine  development  precludes  simultaneous  backfilling  of  the  open  pit.  Alt  waste  rock  and  ore  must  be 
removed  from  the  pit  and  relocated  to  the  leach  pad  or  waste  rock  dump  before  backfilling  could 
comrnence*  thereby  disturbing  the  same  acreage  as  the  proposed  action.  After  the  waste  rock  would 
be  replaced  into  the  mine  pit,  the  stockpile  footprint  would  need  to  be  reclaimed.  If  the  spent  ore  on 
the  heap  leach  pad  is  not  used  as  backfill,  a partial  pit  would  still  remain.  If  enough  spent  ore  was 
used  as  backfill,  the  heap  leach  pile  would  still  contain  80  million  tons  (likewise  allowing  for  25%  swell). 
Rehandling  of  waste  rock  and  spent  ore  to  backfill  the  mine  pit  could  result  in; 

♦ Increased  water  use  for  dust  control; 

♦ Lengthened  project  life  and  associated  impacts  to  adjacent  and  off-site  resources; 

♦ Extended  duration  of  particulate  production; 

♦ Increased  fuel  use  and  associated  emissions;  and/or 
Unstable  ground  conditions  at  the  pit  site. 

Backfilling  of  the  pit  was  also  eliminated  from  further  consideration  based  on  43  CFR  3809.0-5(j),  which 
states  that  reclamation  may  not  be  required  where  the  retention  of  a stable  highwall  or  other  mine 
workings  is  needed  to  preserve  evidence  of  mineralization. 


2.2J.3  Processing  Using  Mill  and  Tailings 

Ore  milling  was  considered  and  rejected  for  the  following  reasons: 

♦ Additional  equipment  would  be  required  --  mills,  classifiers,  leaching  vats,  large 
diameter  clarifiers  and  tailings  thickeners  --  which  would  increase  the  capital  cost  of 
the  project  and  the  environmental  impact. 

♦ In  milling,  the  ore  is  finely  ground,  and  a large  impoundment  would  be  required  for  the 
leached  waste  (tailings).  Since  tailings  are  inherently  less  stable  than  crushed  rock  (as 
in  a leach  heap),  a larger  area  would  be  covered  by  an  impoundment  than  a similar 
tonnage  leach  heap. 

♦ Tailings  impoundments  are  more  difficult  to  reclaim  than  leach  heaps.  Tailings  have 
a sand  to  clay  consistency  and  never  thoroughly  dry  except  near  the  surface.  It  is 
difficult  to  work  on  the  surface  of  an  impoundment  with  reclamation  equipment. 
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♦ Portions  of  impoundments  where  the  surface  has  dried  can  emit  large  quantities  of 
fugitive  dust  in  high  winds. 

♦ Milling  requires  more  water  than  leaching,  since  a large  quantity  of  water  is 
unrecoverable  from  the  mill  tailings. 

♦ The  decision  to  mill  or  leach  ore  is  usually  made  on  an  economic  basis.  Milling  is 
more  expensive,  but  usually  results  in  quicker  and  higher  recovery.  Milling  is  often 
justified  for  high-grade  deposits,  but  not  for  low-grade  deposits  (like  Sanchez). 


2.2.7.4  Waste  Rock  Disposal  in  Head  Canyon 

Disposal  of  waste  rock  in  Head  Canyon  was  eliminated  from  further  consideration.  Head  Canyon  is 
a major  drainage  in  the  project  area;  filling  it  would  thus  have  a major,  long  term  impact  on  the 
drainage  systems  in  the  local  area.  The  additional  moisture  in  the  drainage  supports  a shrub 
community  typical  of  the  Sonoran  desert.  Portions  of  the  drainage  meet  the  definition  of  "waters  of  the 
U.S.",  as  defined  in  the  Regulatory  Programs  of  the  Corps  of  Engineers,  published  in  the  Federal 
Register  on  July  22, 1982.  Filling  Head  Canyon  with  waste  rock  would  have  Increased  impacts  on 
visual  aesthetics,  surface  drainage,  wildlife,  xerlc  riparian  vegetation,  and  "waters  of  the  U.S.". 

2.21.5  Heap  Leach  Pad  South  of  the  Pit 

A potential  heap  leach  pad,  partially  on  private  land  south  of  the  pit,  has  been  eliminated  from  further 
consideration.  The  pad  location  would  be  on  irrigated  farmlands  in  a flood  plain,  and  the  groundwater 
table  is  within  50  feet  of  the  surface,  making  design  requirements  much  more  stringent,  and  perhaps 
unachievable. 
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3.0  Description  of  the 

Existing  Environment 


This  "Existing  Environment"  section  has  been  compiled  from  the  existing  data  base  submitted  by  AZCO 
to  the  BLM  in  its  Plan  of  Operations.  Certain  environmental  information  has  been  abbreviated  where 
possible,  allowing  for  significant  issues  to  be  addressed  in  detail.  The  Plan  of  Operations  and 
environmental  appendices  are  available  at  the  BLM  Safford  District  Office  for  a more  detailed  review 
of  non-critical  Issues  [AZCO,  1991].  The  following  appendices  were  submitted  with  the  Plan  of 
Operations: 

Claim  Information. 


Appendix  A - 
Appendix  B - 

Appendix  C - 

Appendix  D - 
Appendix  E - 

Appendix  F - 
Appendix  G - 

Appendix  H - 
^apendix  I - 
^>pendix  J * 


Preliminary  Permitting  Studies  (geology,  soils,  and  hydrology);  Sergent 
Hauskins  & Beckwith  (SH&B),  August  1989. 

Air  Quality  impact  Study;  EnecoTech,  Inc.,  May  1990.  Also,  Air  Quality 
Arratysis;  EnecoTech,  tnc.,  August  1992. 

Biological  Impact  Study  (plants  and  wildlife);  ACI,  January  1990. 

Aesthetic  Impact  Study  (visual  and  acoustic);  Mining  & Environmental 
Consultants,  Inc.  (M&EC),  April  1991. 

Class  III  Archaeological  Survey;  SWCA  Inc.,  June  1989. 

The  Socioeconomic  Impact  of  the  Sanchez  Copper  Oxide  Project,  Safford, 
Arizona;  Western  Economic  Analysis  Center,  February  1991. 

Geotechnical  Investigation  Report  - Alternate  Leach  Pad;  SH&B,  July  1990. 

Sanchez  Copper  He^  Leach  Project;  Vector  Engineering,  Inc.,  August  1992. 

Hydrogeoiogic  InvestigatkHis;  Geothermal  Surveys,  Inc , September  1992; 


3.1  Air  Resources 

The  Sanchez  Project  area  is  classified  as  a high  desert  environment.  This  region,  as  such,  is  typified 
by  warm,  dry  winters  and  hot,  relatively  wet  summers.  Due  to  the  dry  conditions  and  higher  elevation, 
diurnal  temperature  ranges  can  be  as  great  as  SO'^F.  This  is  especially  true  during  the  drier  seasons. 

3.1.1  Temperature  and  Precipitation 

The  climate  at  the  site  is  semi-arid,  with  little  precipitation  and  a high  evaporation  rate.  Temperatures 
range  from  7°  to  114°F.  Table  3-1  gives  the  average  monthly  and  annual  temperatures  for  Safford. 
The  average  annual  temperature  is  64.1  ®F.  The  highest  mean  monthly  temperature  occurs  in  July  and 
is  85.0®F,  while  the  lowest  occurs  in  January,  and  is  44.2®F. 
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The  mean  day  of  the  last  spring  freeze  (32®F)  is  April  14.  The  mean  day  of  the  first  fall  freeze  is 
October  27,  giving  Safford  a growing  season  of  195  days. 


Table  3-1 

MEAN  MONTHLY  TEMPERATURE  AND  PRECIPITATION 


Temperature  (°F)  Precipitation  (inches) 


January 

43.7 

.63 

February 

47.5 

.55 

March 

52.9 

.56 

April 

60.5 

.10 

May 

68.8 

.12 

June 

78.5 

.24 

July 

82.9 

1.76 

August 

80.4 

1.55 

September 

74.9 

.99 

October 

64.3 

.86 

November 

51.8 

.40 

December 

44.2 

.76 

ANNUAL 

62.5 

8,60 

NOTE:  Normals  taken  from  period  1951  through  1^0 

SOURCE:  National  Oceanic  and  Atmospheric  Administration  (NOAA) 


The  area  is  subject  to  occasional  flash  floods  when  storms  of  significant  magnitude  produce  high  runoff 
within  a very  short  duration.  The  100-year,  24-hour  rainfall  for  this  area  is  3.85  inches.  [NOAA,  1987] 


Table  3-1  also  represents  the  average  monthly  and  annual  precipitation  for  Safford  for  a thirty-year 
period  from  1951  to  1980.  From  the  table,  the  average  annual  precipitation  is  8.60  inches  with  the 
highest  precipitation  occurring  in  the  months  of  July,  August  and  September.  The  driest  months  are 
April,  May  and  June.  Although  some  of  the  total  annual  precipitation  may  occur  as  snow,  most  of  it 
falls  as  rain. 

3.1.2  Winds 

Wind  data  for  the  year  1988  was  collected  at  the  University  of  Arizona  Agricultural  Station  east  of 
Safford  and  about  8 miles  southwest  of  the  mine  site.  Table  3-2  shows  the  frequency  of  winds  by 
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direction  and  speed;  the  wind  rose  derived  from  this  data  is  shown  on  Figure  3-1.  From  the  figure, 
winds  from  the  east  through  southeast  account  for  over  43%  of  the  total,  while  winds  from  the 
northwest  through  west-northwest  account  for  an  additional  22%.  This  wind  pattern  is  fairly  consistent 
throughout  the  year.  The  annual  mean  wind  speed  is  a low  6 miles  per  hour. 


Table  3-2 

FREQUENCY  OF  WINDS  BY  DIRECTION  AND  SPEED 

DATA  PERIOD  JANUARY  THROUGH  DECEMBER  1988 
TIME  (pst):  0000-2400 


SPEED  CLASS  INTERVALS  (M/S) 


DIRECTION 

1<1V2 

1V2<3 

3<5 

5<8 

8<11 

>11 

ALL 

Mean  Soeed 

N 

.30 

.93 

.11 

.02 

.00 

.00 

1.37 

2.0 

NNE 

.22 

.58 

.10 

.05 

.00 

.00 

.94 

2.2 

NE 

.35 

.72 

.14 

.06 

.00 

.00 

1.26 

2.2 

ENE 

.46 

1.25 

.30 

.07 

.00 

.00 

2.07 

2.2 

E 

2.41 

6.39 

1.39 

.13 

.00 

.00 

10.31 

2.1 

ESE 

2.55 

9.62 

4.35 

.43 

.00 

.00 

16.95 

2.5 

SE 

1.63 

7.31 

5.87 

1.08 

.00 

.00 

15.89 

2.9 

SSE 

1.34 

3.69 

2.29 

1.14 

.02 

.00 

8.48 

3.0 

S 

.99 

1.84 

.47 

.47 

.13 

.00 

3.89 

2.7 

SSW 

.79 

1.34 

.20 

.23 

.01 

.00 

2.57 

2.3 

SW 

.68 

1.08 

.13 

.14 

.01 

.00 

2.04 

2.1 

WSW 

.67 

1.16 

.15 

.07 

.00 

.00 

2.05 

2.0 

W 

.51 

1.98 

.54 

.17 

.02 

.01 

3.23 

2.5 

WNW 

.51 

4.11 

2.62 

1.39 

.46 

.02 

9.11 

3.6 

NW 

.49 

4.52 

5.12 

2.99 

.26 

.05 

13.43 

3.9 

NNW 

.30 

1.70 

.96 

.24 

.00 

.00 

3.19 

2.8 

ALL 

14.20 

48.22 

24.73 

8.66 

.91 

.08 

96.80 

2.8 

CALM  (less  than  one  meter  per  second)  = 3.2 

PERIOD  MEAN  WIND  SPEED  = 2.7  M/S 

TABLE  ENTRIES  ARE  EXPRESSED  IN  PERCENTAGES. 

TO  CONVERT  FROM  METERS  PER  SECOND  TO  MILES  PER  HOUR.  MULTIPLY  BY  2.24 
SOURCE:  ENECOTECH,  1990 
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3.1.3  Air  Quality 

The  Arizona  Department  of  Environmental  Quality  (DEQ)  has  collected  ambient  particulate  data  in  the 
town  of  Safford  for  several  years.  However,  due  to  the  extensive  agricultural  land  use  in  and  around 
the  town,  these  data  are  not  representative  of  existing  particulate  concentrations  at  the  Sanchez  project 
site  (located  to  the  east-northeast).  Further,  these  data  were  for  total  suspended  particulate  and  not 
PM^o  (particulate  matter  with  an  aerodynamic  diameter  of  10  microns  or  less).  Ambient  particulate 
standards  are  promulgated  only  for  PM^q. 

The  Arizona  DEQ  was  contacted  regarding  other  particulate  monitoring  sites  which  might  be  more 
representative  of  the  Sanchez  project  site.  Based  on  monitoring  data  collected  by  the  DEQ  at  sites 
considered  representative  of  the  area  around  Sanchez,  the  State  estimated  the  24-hour  and  annual 
concentrations  of  PM^q  at  30  and  15  micrograms  per  cubic  meter  (pg/m^),  respectively. 

Monitoring  for  any  other  pollutants  has  not  been  conducted  in  the  general  vicinity  of  the  project. 
However,  due  to  the  lack  of  industrial  sources  in  the  area,  it  can  be  reasonably  assumed  that  ambient 
concentrations  of  regulated  pollutants  are  very  low.  It  is  estimated  that  ambient  annual  average 
nitrogen  dioxide  (NOg)  concentration  in  the  project  area  should  not  exceed  10  pg/m^,  and  the  one-hour 
ambient  carbon monoxide  (CQ)  concentration  should  not  exceed  1,100  pg/m^.  The  sulfur  dioxide  (SOg) 
background  concentrations  are  estimated  to  be  20  pg/m^ lor  alt  averaging  periods . [EnecoTech,  1992J 

To  assess  the  air  quality  impacts  of  the  project,  the  EPA-approved  Industrial  Source  Complex  Long- 
Term  2 (ISCLT2)  and  Short-^erm  2 (ISCST2)  dispersion  models  were  used.  A revised  air  quailty 
analysis  has  been  perfonried  by  EnecoTech,  updating  the  1990  airgu^Uity  analysis.  A total  of  100 
sources  were  modeled  for  partlcuiate  and  84  sources  were  modeled  for  other  criteria  poluiants.  Most 
of  the  sources  were  ideafized  as  area  or  volume  sources,  and  one  source  was  modeled  as  a point 
^urce.  Ambient  concentrations  were  modeled  at  receptor  points  located  on  a grid  with  5D0-meter 
receptor  spacing  extending  from  each  side  of  the  jiHoperty  boundary  out  to  between  1 ,000  and  1 ,500 
meters.  In  additfon,  receptors  were  located  along  the  project  property  boundary  at  200-meter  intervals, 
and  at  the  nearest  residences  and  Class  I areas  [EnecoTech,  1992J.  Model  input  included 
meteorological  data  (summarized  earlier)  and  the  emissions  data  for  the  proposed  equipment  (PM^q, 
NQg,  CO,  and  SOg).  Sources  were  considered  either  as  yolumei  area,  or  point  sources  as  appropriate. 
Planned  mitigation  measures,  such  as  road  watering  and  dust  control  equipment,  were  taken  into 
account  in  calculating  emissions.  All  nitric  oxide  (NQJ  emissions  were  considered  to  be  entirely  NOg, 
and  chemical  and  physical  changes  which  occur  naturally  and  tend  to  reduce  the  NOg  concentration 
were  ignored.  Thus,  NOg  modeling  results  are  conservative.  See  Tables  3-3  and  4-2  for  these  results. 
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Dust  emissions  sources  located  in  tlieop^  were  adjusted  in  tiie  model  so  that  emissions  occurdniy 

cfejfing  daytime  hours  when  surface  healing  allows  particulate  to  be  tran^rted  liom^^t^  the 
surface.  All  other  pollutartf  em^ions  horh  the  were  mo<teted^  ^ 


Table  3-3 

SUMMARY  OF  MAXIMUM  AIR  POLLUTANT  CONCENTRATIONS 

(|ig/m") 


Descriotion 

Coordinates 

PM,o 

Modeled 

Imoact 

PM^o  Impact  with 
Backaround  Added 

NO, 

Impact 

NO,  Impact  with 
Backaround  Added 

Maximum 

Annual 

(Off-Site) 

(6408,  3060) 

16 

31 

23.0 

33.0 

Maximum 

Annual 

(Closest 

Residence) 

(8016,  1056) 

2 

17 

4.0 

14.0 

Maximum 

24-Hour 

(Off-Site) 

(6696,  1824) 

114 

144 

“ 

“ 

Maximum 

24-Hour 

(Closest 

Residence) 

(8016,  1056) 

58 

88 

SOURCE:  EnecxjTech,  1990 
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3.2  Geology  and  Mineral  Resources 

Three  principal  stages  of  geotogic  development  of  the  Safford  Basin  are  recognized  as  they  pertain  to 
the  age  and  lithology  of  the  geologic  units.  These  three  stages  can  be  categorized  as: 

♦ mountain  block  and  basement  rock  emplacement; 

♦ aggradationai  basin  fill;  and 

♦ degradationai  basin  erosion  and  deposition.  [Muller,  1973] 

Igneous  and  volcanic  basement  and  mountain  range  rocks  are  exposed  in  the  mountains  and  foothills 
boarding  the  Safford  Valley.  Older  basin  fill  deposits  occur  along  the  edges  of  the  valley,  between  the 
mountains  and  the  Gila  River  flood  plain.  Low  elevation,  younger  alluvial  deposits  are  present  along 
the  course  of  the  river  and  major  tributaries. 

Mountain  blocks  and  basement  rocks  were  emplaced  in  the  area  prior  to  the  structural  closure  of  the 
Safford  Basin  [Muller,  1973].  Basin  and  Range  block  faulting  and  basin  subsidence  began  in  the  late 
Tertiary  (18  to  12  million  years  ago)  and  resulted  in  the  formation  of  a closed  basin  by  the  mid-Miocene 
[Houser  and  others,  1985]. 


3.2.1  Geologic  Setting 

Geologic  units  encountered  within  the  leach  pad  site  of  the  Sanchez  Copper  Project  consist  of 
pediment  alluvium,  older  fluvial  terrace  alluvium  and  underlying  lacustrine  sediments.  Lacustrine  clays, 
silts,  and  sands  are  exposed  in  the  incised  drainages  of  Head  Canyon  and  Big  Canyon.  The  canyon 
bottoms  contain  stream  channel  alluvium  ranging  from  silty  sand  to  sandy  gravel  with  considerable 
cobbles  and  boulders.  The  main  leach  pad  area  consists  of  terrace  sediments  of  fluvial  origin.  These 
commonly  are  caliche-cemented  silty  to  clayey  gravels  with  some  to  considerable  cobbles.  A 
generalized  geologic  map  of  the  project  area  is  presented  in  Figure  3-2. 

The  slightly  steeper  gradient,  north  end  of  the  site  consists  of  caliche-cemented  silty  gravel  and  cobble 
alluvium.  These  lie  on  a dissected  pediment  surface  composed  of  semi-lithified  and  caliche-cemented 
silt  and  conglomerate  of  pebble  through  boulder  size.  Talus  and  hillslope  colluvium  is  present  along 
the  north  side  of  the  site,  overlapping  outcrops  of  volcanic  andesite  bedrock.  The  volcanic  exposures 
extend  across  the  steeply  sloping  flanks  of  the  Gila  Mountains  north  of  the  leach  pad  site. 

Geologic  units  at  the  open  pit  site  consist  of  stream  channel  alluvium,  older  slope  colluvium  and 
alluvium,  lacustrine  sediments,  and  outcrops  of  volcanic  andesite  and  igneous  intrusions.  Tertiary 
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volcanic  andesite  and  intmsions  of  quartz  monzonite  and  granodiorite  are  exposed  along  the  east  and 
north  sides  of  the  proposed  open  pit  area.  A small  exposure  of  Tertiary  volcanic  conglomerate  and  tuff 
occurs  at  the  head  of  the  unnamed  drainage  through  the  open  pit.  Lacustrine  and  fluvial  beds  of  the 
Gila  Conglomerate  group  are  exposed  along  the  west  side  and  lower  east  side  of  the  drainage  through 
the  open  pit  area.  These  deposits  consist  of  laminated  clay,  silt  and  sand  with  a lower  unit  of  silt  and 
conglomerate.  The  lower  conglomerate  is  lithified  by  calcareous  cement  and  the  upper  clay,  silt,  and 
sand  beds  are  partially  caliche  cemented.  Talus  and  slope  debris  colluvium  at  the  head  of  the  drainage 
consist  of  pootiy-sorted  cobble  and  boulder  rubble  of  volcanic  lithologies  and  slightly  caliche-cemented 
silty  gravel  with  angular  cobbles  and  boulders.  Drainage  basin  fill  deposits  in  the  open  pit  area  consist 
of  silty  gravel  alluvium  with  considerable  angular  to  sub-rounded  cobbles  and  boulders.  Some  areas 
of  the  rrx)re  fine-grained  alluvium  are  slightly  caliche  cemented.  Much  of  the  lower  drainage  basin  has 
been  disturbed  by  mining  activities.  [M&EC,  1991] 

3.2.2  Geologic  Hazards 

Geologic  hazards  include  ground  shaking  associated  with  earthquakes  and  unstable  soil.  Evidence  of 
seismic  activity  in  the  valley  includes  lineaments  visible  in  quaternary  sediments  and  displacement  of 
quaternary  sediments  evident  at  several  locations  in  the  Safford  Valley.  Modern  movement  along  these 
faults  could  cause  damage  due  to  shaking  or  soil  liquefaction  in  areas  of  saturated  soils. 
Thunderstorms  can  drop  significant  amounts  of  precipitation  in  a very  short  period  of  time,  resulting  in 
flash  flooding  of  otherwise  dry  channels.  These  floods  can  endanger  road  crossings  or  structures  that 
have  been  built  in  low  lying  vulnerable  areas.  Slight  to  moderate  expanding  clays  are  reportedly 
present  in  the  lake  bed  deposits. 

The  three  rrxjst  common  failure  modes  in  an  open  pit  mine  are  plane  shear  along  single  discontinuities, 
rotational  shear,  and  step  path  involving  two  discontinuous  structure  sets.  [Call  & Nicolas,  Inc.,  1989] 

♦ The  plane  shear  failure  mode  occurs  when  a geologic  structure  has  a strike  within 
twenty  degrees  of  the  strike  of  the  slope  face,  and  a dip  flatter  than  the  slope  angle. 
The  simple  wedge  geometry  occurs  when  two  structures  intersect  to  form  a completely 
detachable  prism  which  has  a plunge  that  is  less  than  the  slope  angle. 

♦ Rotational  shear  failure  typically  occurs  in  weaker  rocks  with  low,  intact  mass  strength 
with  random  or  nonexistent  geologic  structure.  Rotational  shear  commonly  starts  at 
the  toe  of  a slope  and  progresses  upwards  to  produce  an  arc-  or  cone-shaped  slide 
area. 


3-8 


♦ The  step  path  failure  is  similar  to  plane  shear  as  it  assumes  displacement  along 
structures  nearly  parallel  to  the  slope.  A step  path  requires  a master  discontinuity  set 
dipping  less  than  the  slope  angle,  in  conjunction  with  a steeper  discontinuity  set 
connecting  the  various  master  joints  in  a continuous  fashion.  Then  the  master  joint  set 
lengths  are  short,  and  steep  structure  exists  within  the  slope,  the  step  path  failure 
mode  is  more  likely  than  the  continuous  plane  shear  failure  mode. 

3.2.3  Mineral  Resources 

At  Sanchez,  the  lower  unit  Cretaceous  andesites  were  intruded  by  a column  of  monzonite  porphyry 
called  the  "Main  Stock,"  up  to  1 ,300  feet  deep  by  900  feet  in  diameter  and  drilled  to  a depth  of  more 
than  2,500  feet,  by  "microdiorites"  with  three  associated  mineralized  breccia  pipes  and  by  a weakly 
mineralized  monzonite  porphyry  "Younger  Stock"  (Figure  3-3).  The  intrusion  was  in  a large  zone  of 
structural  weakness  caused  by  shattering,  faulting,  shearing  and  extension  of  the  rocks  within  a broad 
intersection  of  district-wide  east-northeasterly,  northwesterly,  easterly  and  northerly  fault  and  fracture 
systems.  Primary  copper  sulfides,  mostly  chalcopyrite  and  bornite,  together  with  pyrite,  magnetite  and 
minor  molybdenite  were  deposited  as  small  disseminations  replacing  mafic  minerals  and  as  veinlets 
and  specks  with  or  without  quartz  and  minor  calcite  in  veins,  faults  and  fractures  of  the  stock  and  the 
andesites,  forming  a "disseminated,"  low  sulfide,  porphyry  copper  deposit.  The  copper  sulfides  and 
secondary  copper  minerals  derived  from  them  are  most  abundant  (>0.30%  copper)  in  the  monzonite 
porphyry  stock  and  in  the  andesites  near  it  in  a central  zone  of  potassic  alteration  with  abundant 
secondary  biotite.  The  biotite  zone  gives  way  to  a chlorite-biotite  zone,  reported  phyllic  and  argillic 
zones,  surrounded  by  a propylitic  zone  containing  no  porphyry  copper  mineralization  whose  outer  limits 
are  known  to  be  over  4,000  feet  x 8,000  feet. 

The  Sanchez  deposit  formed  under  upper  fragmental  andesites  within  thousands  of  feet  of  lower  unit 
andesites,  which  were  gradually  and  sporadically  uplifted  and  eroded  over  a long  time,  commencing 
about  50  million  years  ago.  The  orebody  was  unroofed  and  eroded,  and  was  subjected  to  oxidation, 
leaching  and  supergene  enrichment.  The  weathering  processes  ceased  about  30  million  years  ago 
when  Sanchez  was  buried  under  Oligocene  volcanics  and  sediments.  The  ancestral  Gila  River  carved 
the  present  terrain  in  the  mine  area,  eroding  the  surface  of  the  orebody  to  its  present  configuration 
during  the  past  2 to  3 million  years.  Only  a small  part  of  the  deposit  is  currently  exposed,  the 
remainder  being  covered  by  Oligocene  basalts,  Gila  Conglomerate  and  younger  alluvium,  talus  and  soil. 

Weathering  processes  eroded  a large  part  of  the  deposit  and  converted  much  of  the  remainder  to  a 
copper  oxide  zone  1,000  to  1,500  feet  thick,  containing  chrysocolla,  copper  pitch  and  cupriferous 
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limonite,  native  copper,  minor  cuprite  and  rare  malachite,  chalcanthite  and  brochantite  overlying  a 
mixed  ore  zone  up  to  600  feet  thick,  averaging  300  feet,  which  contains  chrysocolla  and  other  copper 
minerals,  native  copper,  supergene  chalcocite  and  covellite,  and  the  primary  sulfides  chalcopyrite, 
bomite,  sparse  pyrite  and  molybdenite  in  very  minute  (0.1  to  0.2%)  quantities  of  total  low  sulfide 
material. 

The  Sanchez  orebody,  as  defined  by  outcrops  and  150  drill  holes  with  nearly  190,000  feet  of  drilling, 
is  currently  known  to  be  more  than  2,000  feet  in  diameter  and  thickness.  The  open  pit  will  mine  the 
oxide  copper  reserves  above  a cutoff  grade  of  0.20%  copper  mineralization  from  the  3,625-  to  3,000- 
foot  elevations  to  bottom  between  the  2,000-  and  1 ,900-foot  elevations.  Using  a 0.10%  copper  cutoff, 
minable  reserves  exceed  200,000  tons  at  an  average  grade  of  about  0.30%  copper.  The  outer  limits 
of  0.20%  copper  mineralization  are  well  defined  on  the  northeast,  east,  south  and  west.  Drilling  in  the 
northwest  quadrant  of  the  deposit,  north  of  16050N,  may  expand  reserves  and  determine  if  the 
"Younger  Stock"  is  waste  or  low  grade  leach  ore.  [Wright  Engineers  Ltd.,  1990] 

3.2.4  Seismicity 

According  to  U.S.  Geological  Survey’s  Open  File  Report  No.  82-1033,  the  area  of  the  mine  site  has 
only  a 10%  chance  of  receiving  an  earthquake  with  a horizontal  acceleration  equivalence  of  less  than 
10%  of  the  force  of  gravity  within  the  next  250  years.  The  area,  therefore,  does  not  appear  to  be  in 
a seismic  impact  zone. 

3.2.5  Cross-Section  ltescif|Miohs 

Five  newcross-sections  have  been  prepared  by  GSi/wate^top^ertt  the  geology  and  hydrotogy  of  the 
project  site.  Figure  3-2.  Surface  Geology,  indicates  the  locations  of  each  new  cross-section.  A brief 
desciption  of  each  cross-section  is  as  follows: 

Figure  3^  Cross^Sectfen  A^A'  Ai  northeast^sbuthwest  cifoss^ction  through  the 

l^ase  leach  pad  area. 

Cross-Section  A cross-section  approximately  north  to  south  through 

the  prc^aosed  pit  area; 

Figure  3-4  Cross-Section  C-C'  A west-east  cross-section  of  the  area  south  of  the 

proposed  pit; 

Fgure  3-5  Cross-Section  D-D'  A north-south  cross-section  through  the  center  Of  the 

waste  rock  dump, 

Cross-Section  E-E'  A northeastrsouthwest  cross-section  on  the  eastern 

side  of  the  waste  rock  dump. 
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PROPOSED  WASTE  DUMP 


3.3 


Water  Resources 


Groundwater  resource  information  has  been  obtained  from  the  1992  GSi/water  report,  submitted  as 
Appendix  J of  the  Mining  Plan  of  Operations,  and  from  the  1989  Sergent,  Hauskins  & Beckwith  report, 
submitted  as  Appendix  B of  the  Mining  Plan  of  Operations  for  Sanchez.  LocaJ  aquifer  nomenclature 
is  based  upon  regional  aquifer  descriptions  available  In  the  literature  (GSi/water,  1992).  Additionally, 
surface  water  information  has  been  obtained  from  the  GSl/water  report  (1992),  Wright  Engineers,  1990; 
University  of  Arizona,  Technical  Report  No.  15,  1973;  and  Sergent,  Hauskins  & Beckwith,  1989. 

3.3.1  Regional  Groundwater  Conditions 

The  regional  groundwater  hydrologic  environment  of  the  Safford  Basin  consists  of  a multiple  aquifer 
system.  A deep  artesian  aquifer  (Lower  Gila  Conglomerate  aquifer)  occurs  in  cemented  basal 
conglomerate  deposits  of  the  lower  basin  fill  sediments.  The  Lower  Gila  Conglomerate  aquifer  is 
present  in  both  the  central  valley  and  the  valley  flanks,  and  extends  from  bedrock  to  an  overlying  cap 
of  fine-grained  lacustrine  sediments  which  separate  the  Lower  Gila  Conglomerate  aquifer  from  the 
Upper  Gila  Conglomerate  aquifer.  In  areas  near  the  Gila  River,  a shallow  upper  aquifer  (Upper  Gila 
aquifer)  system  occurs  in  coarse  alluvial  deposits  which  overlie  the  lacustrine  deposits  and  connects 
laterally  with  the  Upper  Gila  Conglomerate  aquifer.  The  Upper  Gila  aquifer  is  present  within  sand  and 
gravel  flood  plains,  older  terrace  and  fanglomerate  deposits,  and  is  hydraulically  connected  with  the 
Gila  River  [Muller,  1973].  The  shallow  aquifer  is  used  for  irrigation,  and  numerous  wells  in  the  valley 
penetrate  the  confining  aquitard  lacustrine  layer  between  the  two  major  aquifer  units.  Additionally,  a 
deep  aquifer  (the  Bedrock  aquifer)  occurs  In  the  crystalline  basement  rocks. 

The  following  information  was  obtained  from  the  USGS  Tucson  Office  regarding  groundwater  uses  in 
the  Gila  River  Valley  during  1990  [M&EC]: 

♦ Industrial  use  is  primarily  Phelps  Dodge  Corporation’s  operation  at  Morenci,  and 
accounted  for  7,874  acre-feet; 

♦ Irrigation  from  groundwater  wells  utilized  1 19,566  acre-feet; 

♦ Safford’s  municipal  use  was  637  acre-feet  from  groundwater  wells  serving  as  a backup 
for  the  City’s  water  supply,  which  is  primarily  obtained  from  Bonita  Creek. 

The  basal  conglomerate  in  the  Safford  area  occurs  at  depths  ranging  from  about  1,450  feet  in  the 
central  valley  to  less  than  300  feet  close  to  the  flanks  of  the  Gila  Mountains.  Interbeds  of  fine-  to 
coarse-grained  sands  and  silts  commonly  occur  within  the  conglomerate  facies.  In  places,  the  basal 
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conglomerate  merges  upward  with  marginal  fanglomerate  sediments  along  the  valley  sides.  Elsewhere, 
the  lacustrine  clays  separate  the  units,  as  in  the  Sanchez  project  area.  Groundwater  in  the  basal 
conglomerate  is  generally  under  artesian  conditions.  Welts  initially  drilled  into  the  artesian  aquifer  in 
the  1930s  yielded  surface  flows  of  warm,  saline  water  [Knechtel,  1938]. 

Wells  currently  in  use  and  recent  drill  holes  into  the  deep  artesian  aquifer  have  static  water  level  depths 
ranging  from  about  90  feet  in  the  valley  center  to  about  400  feet  at  the  northern  margins  of  the  valley. 
The  elevations  of  the  static  water  levels  in  the  artesian  aquifer  vary  greatly  throughout  the  valley.  The 
water  levels  depend  mainly  on  the  well  location  within  the  valley  in  relation  to  differences  in  recharge 
areas,  confining  layer  depths,  and  Interconnected  water-bearing  strata  in  the  Upper  Gila  Conglomerate 
unit.  In  the  area  north  and  east  of  Safford,  the  static  water  level  in  wells  penetrating  the  lower  aquifer 
ranges  from  about  3,031  to  3,079  feet  above  sea  level.  These  water  levels  range  from  35  feet  to  264 
feel  below  the  ground  surface  in  the  mine  area. 

Groundwater  flow  in  the  lower  aquifer  is  mainly  to  the  west  and  northwest  along  the  axis  of  the  Gila 
River  basin  [Weist,  1971].  The  groundwater  gradient  ranges  from  about  50  to  100  feet  per  mile  from 
the  mountain  flanks  to  the  Gila  River.  Groundwater  within  localized  zones  of  interbedded  sands  in  the 
lacustrine  sediments  also  moves  vertically  upward  and  enters  the  overlying  shallow  alluvium  in  limited 
quantities.  The  rate  of  vertical  flow  from  the  basin  fill  to  the  alluvial  sediments  is  estimated  to  be  about 
0.9  acre-feet  per  acre  per  year  [Weist,  1971]. 

3.3.2  Local  Groundwater  Conditions 

Most  irrigation  wells  in  the  Safford  Basin  tap  the  Upper  G^  aquifer  within  the  Gila  River  floodplain  and 
within  stream  channel  and  terrace  deposits  along  the  sides  of  the  valley  (Upper  Glia  Conglorr^rate 
aqu^er).  The  floodplain  alluvium  is  recharged  by  flows  in  the  Gila  River  and  upward  flows  from  the 
deep  basal  conglomerate  aquifer.  The  floodplain  deposits  range  from  1 .5  to  2 miles  wide  at  Sanchez 
and  Solomon,  and  are  up  to  about  100  feet  thick  [Knechtel,  1938].  An  estimated  average  saturated 
thickness  of  40  feet  occurs  throughout  most  of  the  Gila  River  floodplain  [Hanson,  1972]. 

The  water  in  the  Upper  Gila  aquifer  is  unconfined  and  occurs  mostly  In  the  coarser  sands  and  gravel 
lenses  of  the  lower  part  of  the  floodplain  sediments.  Water  levels  in  the  floodplain  wells  commonly 
range  from  1 0 to  20  feet  below  the  ground  surface  near  the  river,  and  15  to  50  feet  below  land  surface 
along  the  floodplain  fringes.  Water-bearing  beds  are  commonly  encountered  at  several  levels  within 
the  deposits.  The  sand  and  gravel  beds  which  yield  water  are  nearly  horizontal  and  are  commonly 
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overlain  by  relatively  impermeable  layers  of  silt  and  clay  [Knechtel,  1938].  The  sand  and  gravel  lenses 
are  irregular  and  pinch  out  laterally. 

Well  yields  from  the  floodplain  alluvium  range  from  about  20  to  800  gallons  per  minute,  as  indicated 
by  the  data  included  in  Table  3-4.  The  locations  of  the  wells  listed  in  Table  3-4  are  shown  on 
Figure  3-6.  Groundwater  flow  is  from  the  flood  plain  edges  to  the  basin  center  and  downstream  along 
the  Gila  River  channel.  The  flood  plain  groundwater  has  been  the  main  source  of  irrigation  since 
settlement  of  Safford  Valley.  Recharge  to  the  aquifer  is  through  infiltration  from  the  Gila  River,  major 
stream  channels,  and  deep  irrigation  [Muller,  1973]. 

A limited  amount  of  information  on  groundwater  quality  is  available  from  wells  tapping  the  lower  gravel 
aquifer.  Wells  known  to  penetrate  this  aquifer  range  from  about  430  to  1 ,400  feet  deep  and  are  located 
on  alluvial  terraces  west  and  south  of  the  leach  pad  site.  Water  quality  data  for  these  wells  are  listed 
in  Table  3-5.  The  total  dissolved  solids  range  from  2,045  to  5,098  parts  per  million  (ppm).  [Sergent, 
Hausklns  & Beckwith,  1989]. 

All  groundwater  sampled  from  the  deep  aquifer  wells  had  high  concentrations  of  sodium  (651  to  1 ,691 
ppm),  chloride  (234  to  2,128  ppm),  calcium  (22  to  212  ppm),  sulfate  (220  to  2,880  ppm),  and  fluoride 
(1.8  to  3.5  ppm).  The  artesian  water  tends  to  be  warm,  with  recorded  temperatures  of  up  to  41°C 
(106°F).  The  artesian  waters  of  the  lower  aquifer  are  as  much  as  ten  times  more  saline  than  the  upper 
alluvial  aquifer  [Muller,  1973].  Water  classification  based  on  the  salt  and  sodium  content  [Muller,  1973] 

indicates  that  the  lower  artesian  aquifer  water  is  of  marginal  to  poor  quality  for  irrigation  purposes. 

V 

Stream  channel  alluvium  in  major  tributaries  of  the  Gila  River  is  hydrologically  connected  with  the 
floodplain  alluvium.  Channel  alluvium  extends  for  several  miles  up  incised  canyons  cut  into  the  older 
alluvial  terraces  in  the  Safford  area.  Major  areas  of  channel  alluvium  also  include  San  Simon  Wash, 
San  Jose  Wash,  and  Bonita  Creek.  Major  channels  range  from  a few  hundred  to  a few  thousand  feet 
wide  and  typically  have  alluvial  deposits  less  than  40  feet  thick.  Some  irrigation  wells  and  water  supply 
collection  galleries  tap  the  aquifer  within  the  stream  channel  deposits. 

Terraces  composed  of  older  alluvium  of  the  ancestral  Gila  River  (Upper  Gila  Conglomerate  aquifer) 
contain  some  water  in  perched  zones  associated  with  interfingered  silt,  sand  and  gravel  lenses.  A few 
wells  along  the  flanks  of  the  Gila  Mountains  yield  water  at  depths  of  generally  less  than  100  feet.  Some 
of  the  water  is  under  small  artesian  heads,  but  most  of  the  water-yielding  layers  are  unconfined 
[Weist,  1971]. 


3-17 


Lacustrine  basin  fill  deposits  do  not  generally  contain  major  groundwater  aquifers  tapped  by  wells  in 
the  Safford  Basin.  Wells  which  penetrated  the  lacustrine  silts  and  clays  encountered  thin  lenses  of  silt 
and  sand  at  varying  depths  which  yielded  some  artesian  water.  The  fine-grained  sediments  yield  only 
a few  gallons  per  minute  of  water  to  wells.  Hydraulic  tests  of  the  basin  fill  deposits  west  of  Safford 
indicate  storage  coefficients  of  0.0043  to  0.005  and  transmissivities  of  11 0 to  37.5  gallons  per  day  (gpd) 
per  foot  [Weist,  1971;  Hanson,  1972].  The  average  horizontal  hydraulic  conductivity  of  the  basin  fill 
deposits  is  estimated  at  about  0.11  gpd  per  square  foot  [Hanson,  1972],  or  about  1.5  x 10  ® cm/sec. 
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Table  3-4 


Permitting  Studies 
Sanchez  Copper  Project 
Safford,  Arizona 
SHB  Job  No.  E89-54 


Information  on  Wells  in  the 


Vicinity  of  the  Sanchez  Copper  Project 


Depth  to 
Water  Below 

Water  Level* 

Total  Depth 

Yield  or 

Well 

Legal 

Land  Surface 

Elevation 

Date 

of  Well 

Year 

Capacity 

No. 

Description 

(feet) 

( feet ) 

Measured 

(feet) 

Drilled 

(gpm) 

1 

D(6-27) 13CBC 

49 

3751 

1975 

mm  mm 

1975 

M M 

2 

D(6-27) 13CC 

DRY 

— , — 

n . d . 

200 

1982 



3 

D(6-27 ) 16CCA 

59 

3761 

n . d . 

250 



— 

4 

D(6-27 ) 17CDB 

DRY 



n . d . 

-- — 

1986 

— . — 

5 

D(6-27 ) 17CDB 

— 

— 

n . d . 

• — 

1984 

— 

6 

D(6-27) 19ACB 

394 

3056 

n . d . 

433 

1959 

_ _ _ _ 

7 

D(6-27) 19CBC 

331 

3069 

1959 

615 

1959 

8 

D(6-27)30AAC 

353 

3037 

n . d . 

542 

1959 



9 

D(6-27 ) 30CDD 

237 

3083 

n . d , 

1074 

1960 

10 

D(6-27)31DCC 

133 

3067 

n . d . 

1400 

1961 

11 

D(6-27 )34DC 

35 

3000 

1960 

1960 

35 

12 

D(6-27)34DCD 

12 

3028 

n . d . 

85 

1952 

— — - 

13 

D(6-27)34DDD 

45 

2988 

1960 

120 

1977 

200 

14 

D(6-27)35ACD 

35 

3025 

n . d . 

300 

650 

15 

D(6-27)35CCD 

35 

3000 

1978 

200 

1978 

600 

16 

D(6-27)35DBA 

15 

3035 

n . d . 

325 

_ _ ^ ^ 

1050 

17 

D(6-27) 35DCC 

10 

3020 

n . d . 

100 

— 

600 

18 

D(6“27)35DDC 

20 

3030 

1952 

700 

1952 

1000 

19 

D(6-27)35DDD 

50 

3020 

1952 

300 

1943 

« _ 

20 

D(6-27)36BBC 

200/40 

2900/3060 

1972/1989 

400 

1972 

21 

D(6-27)36BBD 

DRY 

n . d . 

1972 

250 

22 

D(6-27)36BBD 

37 

3033 

n . d . 

180 



200 

23 

D(6-27)36BCD 

18 

3042 

n . d . 

300 



1000 

24 

D(6-27)36BCD 

20 

3040 

n . d . 

315 



1200 

25 

D(6-27 ) 36BDD 

25 

3055 

n . d . 

270 

— 

1350 

* 

n .d . 

Estimated  from  ground  surface 
No  data . 

No  date  recorded. 

elevation  at 

approximate 

well  location. 
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Table  3-4  (Continued) 


Permitting  Studies 
Sanchez  Copper  Project 
Safford,  Arizona 
SHE  Job  No.  E89-54 


Information  on  Wells  in  the 


Vicinity  of  the  Sanchez  Copper  Project 


Depth  to 


Water  Below 

Water  Level* 

Total  Depth 

Yield  or 

Well 

Legal 

Land  Surface 

Elevation 

Date 

of  Well 

Year 

Capacity 

No  . 

Description 

(feet) 

(feet ) 

Measured 

( feet ) 

Drilled 

(gpm) 

26 

D(6-27)36CAD 

12 

3038 

n.d. 

150 

1000 

27 

D(6-27)36CBD 

12 

3028 

n o d . 

100 

650 

2C 

D(6-27)36CCC 

50 

3001 

1944 

300 

1944 

— 

29 

D(6-27)36CCC 

50 

3000 

n.d. 

300 

1943 

30 

D(6-27)36DBD 

16 

3034 

1951 

280 

1951 

1200 

31 

D(6-27)36DBD 

14 

3036 

n.d. 

260 

1951 

1000 

32 

D(6-27)36DBD 

15 

3035 

n.d. 

260 

1050 

1400 

33 

D(6-27)36DDA 

16 

3034 

1947 

256 

1947 

1600 

34 

D(6-28) 31CBC 

20 

3150 

1979 

240 

1979 

20 

35 

D(6-28)31DAB 

20 

3023 

1973 

120 

1973 

20 

36 

D(6-28) 31DAB 

20 

3040 

n.d. 

101 

1969 

30 

37 

D(6-28)31DAB 

42 

3018 

n.d. 

385 

1948 

950 

38 

D(6«28)31DAB 

20 

3040 

n.d. 

200 

1951 

500 

39 

D(6-28)31DBA 

81 

2979 

1957 

400 

1957 

1000 

40 

D(6“28)31DBB 

21 

3039 

n.d. 

200 

1973 

800 

41 

D(6-28)31DBB 

20 

3040 

n.d. 

200 

1973 

800 

42 

D(6-28)31DCB 

20 

3050 

n.d. 

40 

1928 

7 

43 

D(6-28)31DCB 

15 

3055 

n.d. 

60 

1951 



44 

D(6-28)31DCB 

20 

3050 

n.d. 

200 

1954 

7 

45 

D(7-27)02BAB 

40 

2970 

1955 

125 

1955 

500 

46 

D(7-27)02BBA 

9 

3021 

n.d. 

80 

1953 

.... 

47 

D(7-27)03ACB 

51 

2949 

1952 

72 

1952 

300 

48 

D(7“27)03BBC 

44 

3056 

1950 

77 

1950 

700 

49 

D(7“27)03BDB 

32 

2999 

n.d. 

58 

1940 

800 

50 

D(7-27)03BDB 

42 

3001 

1944 

70 

1946 

1000 

<* 

Estimated  from 

ground  surface 

elevation  at 

approximate 

well  location. 

- No  data. 

n.d.  No  date  recorded. 
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Table  3-4  (Continued) 


Permitting  Studies 
Sanchez  Copper  Project 
Safford,  Arizona 
SHB  Job  No.  £89-54 


Information  on  Wells  in  the 


Vicinity  of  the  Sanchez  Copper  Project 


Depth  to 


Water  Below 

Water  Level* 

Total  Depth 

Yield  or 

Well 

Legal 

Land  Surface 

Elevation 

Date 

of  Well 

Year 

Capacity 

No. 

Description 

(feet) 

( feet) 

Measured 

( feet ) 

Drilled 

(gpm) 

51 

D(7-27)03CAD 

22 

3002  , 

1952 

53 

1962 

150 

52 

D(7-27)03CBB 

44 

2976 

n e d • 

75 

1939 

15 

53 

D(7-27)04AAA 

25 

3195 

n . d . 

80 

1963 

350 

54 

D(7-27)04DAD 

25 

3015 

1951 

80 

1951 

250 

55 

D(7-27)04DAD 

20 

3010 

n . d . 

70 

1953 

250 

56 

D(7-27)04DAD 

20 

3010 

n .d . 

65 

1936 

900 

57 

D(7-27 )04DDA 

20 

2090 

n . d . 

60 

1936 

500 

58 

D(7-27)04DDA 

20 

2980 

1976 

55 

1976 

2400 

59 

D(7-27)04DDD 

35 

2975 

n • d « 

620 

1953 

500 

60 

D(7-27)05AAA 

184 

3046 

1961 

1276 

1961 

10 

61 

D(7-27)07CC 

15 

2945 

1957 

68 

1957 

1000 

62 

D(7-27)07DC 

15 

2955 

n . d . 

85 

1945 

1200 

63 

D(7-27)07DC 

14 

2956 

n • d • 

64 

1944 

1000 

64 

D(7-27)07DD 

— 

— 

h . d . 

74 

1946 

1500 

65 

D(7-27)07DD 

15 

2955 

n . d . 

68 

1939 

1000 

66 

D(7-27)08AD 

24 

2966 

n . d . 

64 

1945 

650 

67 

D(7-27)08AD 

24 

2966 

n .d . 

64 

1942 

500 

68 

D(7-27)08ADD 

13 

2977 

1981 

62 

1981 

650 

69 

D(7-27)08DA 

24 

2966 

n . d . 

64 

1980 

850 

70 

D(7“27)08DB 

24 

2966 

n . d . 

65 

1942 

1750 

71 

D(7-27)09AAA 

30 

2960 

1963 

70 

1963 

400 

72 

D(7-27 )09ABA 

20 

2970 

n . d . 

70 

1961 

620 

73 

D(7-27)09ABB 

18 

2982 

n . d . 

79 

1960 

650 

74 

D(7-27)09BAC 

20 

2980 

n . d . 

60 

1939 

300 

75 

D(7-27)09BDB 

20 

2970 

1962 

65 

1962 

400 

Estimated  from  ground  surface  elevation  at  approximate  well  location. 
No  data. 

n.d.  No  date  recorded. 
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Table  3-4  (Continued) 


Permit-ting  Studies 
Sanches  Copper  Project 
Safford,  Arizona 
SHE  Job  No.  E89-54 


Information  on  Wells  in  the 


Vicinity  of  the  Sanchez  Copper  Project 


Depth  to 


Water  Below 

Water  Level* 

Total  Depth 

Yield  ' 

Well 

Legal 

Land  Surface 

Elevation 

Date 

of  Well 

Year 

Capaci 

No. 

Description 

( feet) 

( feet) 

Measured 

( feet) 

Drilled 

(gpm) 

76 

D(7”27 )09BDC 

20 

2970 

n .d . 

60 

1962 

350 

77 

D(6-27 ) 35BCC 

127 

3049 

1963 

1000 

1960 

78 

D(7-26)01CCA 

182 

2962 

1963 

2207 

1959 

79 

D(6-26 ) 35AAA 

134 

3062 

1963 

1185 

1959 



80 

D(7-26)3AAA 

89 

3055 

1963 

1985 

1959 



81 

D(6-26) 25BCC 

176 

3057 

1963 

1000 

1959 

82 

D(6-26)26ACB 

159 

3051 

1963 

950 

1959 



83 

D(6-26)23DAD 

255 

3063 

1963 

587 

1959 

__ — , 

84 

D(6-26) 2SDBB 

183 

3056 

1963 

1022 

1959 

— 

85 

D(6-27)35AAB 

101 

3039 

1989 

“ — 

86 

D(6-27)35AAB 

130 

3010 

1989 

87 

D(6-27)36ABC 

98 

3032 

1989 

— 



__ — 

88 

D(6-27 ) 25BCC 

159  ^ 

3172 

1989 

— — * — 



Estimated  fros 

ground  surface 

elevation  at 

approximate 

well  location. 

No  data . 


n.d.  No  date  recorded. 
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Motes:  a.  Electrical  conductivity  = K X 10  at  25  C Reference:  U.S.G.S,.  (unpob.)  for  1959,  1960  data 

b.  Specific  conductivity  in  mi crosi omens  per  centimeter  at  25  C Hem  (1950)  for  19A0-1941  data 

c.  Analysis  for  1959,  1960  & 1972  samples  are  sodium  only  Uilson  and  Garrett  (1988)  for  1986  data 

Muller  (1973)  for  1972  data 

Hassemcr  and  others  (1983)  for  1982  data 


3.3.3 


Project  Area  Groundwater  Conditions 


during  1992  d 

iThese  Iriciuded  the  Upper  Gila  Conglomerate  Ac|utfer,  Lower  Gila  Conglomerate  Aquifer  and  the 
crystalline  Bedroc:k  Aquifer.  Additionally,  the  unc»nfine<f  Upper  Gila  Aquifer  is  present  ad|acjerrt  to  the 
Gila  River,  just  south  of  the  proposed  mine  pit. 

The  results  of  dnlllng  from  Test  Hole  5 have  indicated  an  extensive  series  of  tacu^rine  ctay  deposits 
from  a depth  of  approxirr^ely  55  feet  to  a depth  of  approximately  810  feet. 

A basal  conglomerate  was  encountered  underfylrigthe  iakebed  deposfts.  The  conglomerate  extended 
from  a depth  of  approximately  810  feet  to  the  bedrock  contact  at  1,035  feet.  Significant  groundwater 
production  was  evident  in  this  basal  conglomerate  and  appears  to  correspond  to  the  “Deep  aquifer" 
described  by  Sergent,  Hauskins  & Beckwith,  CrosS'Sectkms  presented  as  Figures  3-3, 3-4  and  3-5  all 
kidicate  the  "Deep  aquifer"  as  the  Lower  Gila  Conglomerate  aquifer.  All  measurements  are  from  top 
of  casing,  21  inches  above  ground  surface. 

Driiikig  activities  for  well  LP-1  near  the  proposed  leach  pad  penetrated  approximately  80  feet  of  semi- 
consolidated  to  consolidated,  poorly  graded  gravels  arKf  sands  before  entering  a stacked  clay 
sequence.  The  clay  sequence  consists  of  at  least  530  feet  of  lean  and  fat  days  Interspersed  with  minor 
sand  lenses.  Groundwater  was  encountered  in  the  clays  at  545  feet  below  ^ound  surface  (bgs)  as 
a semi-corkined  unit.  This  occurrence  of  groundwater  may  represent  a perched  water-bearing  unk  as 
t appears  to  be  sourced  in  a sand/siit  lens  within  the  day  layers.  Initial  production  from  this  unit  was 
approx^ately  10  gpm,  however  this  flow  rate  was  not  sustainable  [verbal  communication, 
GSIAwater,  1992[,  Neither  the  Upper  Gila  Conglomerate  aquifer,  or  crystalline  bedrock  aquifer  were 
encourttered  in  this  well  to  a total  depm  of  approximately  61 D feet.  A cross-section  of  the  leach  pad 
area  {Cross-Secton  A- AO  Is  included  as  Figure  3-3, 

A series  of  five  (5)  wells  and  a variety  of  core  holes  were  utilized  to  characterize  the  subsurface 
hydrogeology  of  the  proposed  pit  area  and  surrounding  Upper  Glia  aquifer.  In  general,  the  proposed 
pit  area  is  conpised  of  andesSic  bedrock  with  intruslves  of  quartz  monzonife  and  overlying  deposits 
of  conglomerate,  silts  and  days  smd  a shallow  layer  of  colluvkjm  and  alluvium  [GSi/water,  1992]. 
Hydrogeologic  units  that  are  present  indude  the  tapper  Gife  Conglomerate  aquifer  and  the  crystalline 
Bedrock  aqutfer.  The  Upper  GOa  Conglomerate  aquifer  is  only  present  at  the  southern  portion  of  the 
proposed  pit  area  as  it  wedges  out  towards  the  north.  Groundwater  was  encountered  in  the  Upper  Gila 


3-25 


Conglomerate  aquifer  a!  150  feet  bg&  and  is  unconfined.  Grourxiwatef  in  the  Bedrock  aquSer  is 
cor^fined  and  rises  to  approximately  135  fe^  bgs  [SHB,  1992],  Groundwater  In  ttie  Upper  Glia  aqutfer 
is  under  unconfined  conditions  at  apf»-oximately  35  feet  bgs  [GSi/water,  1992].  Cross-sections  of  tfie 
proposed  pit  area  (Cmss^Secfions  B^B^B^B*  and  are  included  as 

Aquifer  pumping  tests  were  conducted  by  GSIA/^er  cm; <fune  5^ t^  variety  of 

wells  and  core  holes  located  wittwn  and  in  the  vicinfty  of  the  pr(^)osed  pit  area.  A tot^  of  five  (5)  wells 
and  three  (3)  core  holes  were  tested  ring  the  field  program.  Usable  data  were  retrieved  from  four 
(4)  of  the  well  tests  and  one  (1)  of  the  corehoie  tests.  Results  of  the  pumping  tests  are  tabulated  in 
Table  3-6. 


Table  3-6 

SITE  PUMPING  TEST  RESULTS 


Well 

Total 

Depth 

(feet) 

Approx 

Eiev. 

(feet) 

W^er 
t.eve| 
(Iset:  below 
ground 
surface) 

^atic 

Water 

Levet 

Bev. 

(feet) 

Casing 

DiarnetBF 

(inches) 

Q 

T(pump) 

(gallons 
per  day 
per  fooQ 

T(rec> 

(galfens 
per  day 
per  foot) 

Max 

SC 

MW-1 

230.2 

3225 

189 

3036 

6 

19 

910 

460 

0.86 

MW-2 

2^70.8 

3165 

147 

3038 

6 

260 

19600 

22000 

4,19 

MW^3* 

302 

3166 

13S 

3031 

4 

4a 

5500 

300 

1 47 

WEli 

165 

3078 

35 

3043 

16 

252 

5800 

3100 

1.78 

20 

SW-6 

77 

3017 

67 

3040 

16 

10 

na 

440 

1.67 

CH708 

293 

3343 

264 

3079 

na 

<1.84 

na 

na 

o:o2 

Source;  GSi/Water,  1992 


Q s Kscharge,  ex[>ressed  |n  gallons  per  minute 
T(pump)  - Transmissivity  Pump  Test 

T{rec)  = Transmissivity  Recovery 

SC  s Spec^  Capacity,  expressed  in  gallons  per  minute  per  foot 
* = Data  c{uestionabt^;  aquifer  not  stressed  enough 

na  IX  ftot  ava^le 
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Wells  MW- 1 and  MW-3  are  completed  within  the  crystalline  Bedrock  aquifer.  Differences  in  calculated 
transmissivity  values  have  t3een  attributed  to  the  probable  completion  of  well  MW-3  within  a fracture 
zone,  therefore  yielding  a greater  transmissivity  value  than  the  unfractured  bedrock  aquifer 
[GSi/water,  1992] 

Well  MW-2  is  completed  both  within  the  Upper  Gila  Conglomerate  aquifer  and  the  underlying  crystalline 
Bedrock  aquifer.  The  higher  transmissivity  values  recorded  in  well  MW-2  likely  reflect  the  conductive 
nature  of  the  alluvial  secfiments.  A notable  decrease  In  well  production  after  approximately  90  minutes 
of  pumping  was  interpreted  to  reflect  the  limited  areal  extent  of  the  Upper  Gila  Conglomerate  aquifer 
this  area  [GSi/water,  1992].  The  surface  geologic  map  (see  Figure  3-2)  Indicates  the  wedging  out 
of  alluvial  materials  in  this  area. 

Well  20  and  Well  SW-6  are  both  com^i^ted  wimin  alluvial  sediments  bordering  the  Gila  River. 
Resultant  transmissivities  are  believed  to  be  representative  of  conditions  within  the  Upper  Gila  aquifer, 
with  SW-6  values  being  somewhat  low  due  to  poor  well  or  pump  efficiencies  [GSi/water,  1992]. 


Core  holes  bcated  within  the  proposed  waste  dump  area  penetrated  approximately  1 90  to  277  feet  of 
alluvium,  congbmerate,  silts  and  clays  (Upper  Gila  Conglomerate  aquifer).  Crystalline  bedrock  is  found 
below  this  [Inspiration  Consolidated,  1972].  Groundwater  is  present  in  the  alluvial  sediments  at 
approximately  100  feet  bgs  and  in  the  Bedrock  aquifer  at  approximately  167  feet  bgs  [GSi/water,  1992]. 
The  alluvial  and  bedrock  water-bearing  units  appear  to  be  under  unconlined  and  confined  conditions, 
respectively  In  this  area.  Cross-sections  of  the  proposed  waste  dump  area  (Cross-Sections  D-D'  and 
E-EO  are  Included  as  Figure  3-5. 


Aquifer  tests  conducted  west  of  Safford  give  an  approximation  of  expected  conditions  in  the  floodplain 
alluvium  along  the  south  side  of  the  project  site.  Average  transmissivities  of  the  lenticular  gravel,  sand 
and  silt  sediments  ranged  from  80,250  to  21 0,000  gallons  per  day  (gpd)  per  foot.  [Weist,  1971 ; Hanson, 
1972].  Storage  coefficients  ranged  from  0.12  to  0.15,  and  the  average  horizontal  hydraulic  conductivity 
was  5,200  gpd  per  foot,  or  about  7x10"^  cm/sec.  Some  recharge  to  the  floodplain  alluvium  appears 
to  come  from  localized  sand  zones  in  the  underlying  fine-grained  (lacustrine)  basin  fill  deposits,  at  an 
average  vertical  upward  flow  of  about  1.5  feet  per  year  per  square  foot  [Hanson,  1972].  Estimated 
average  downvalley  flow  through  the  upper  alluvium  is  5.1  acre-feet  per  day  [Hanson,  1972]. 


At  the  south  edge  of  the  pit,  the  alluvium  is  underlain  by  about  130  feet  of  clay  and  silt-cemented 
conglomerate  that  pinches  out  just  south  of  the  center  of  the  pit.  The  lower  portion  of  this 
conglomerate  contains  water  and  has  moderate  to  high  transmissivity,  based  upon  results  of  pumping 
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tests  conducted  during  June  1992  (GSi/water,  19921.  In  the  center  of  the  channel,  at  the  south  edge 
of  the  pit,  a maximum  vertical  distance  of  85  feet  of  the  conglomerate  Is  saturated.  The  conglomerate 
pinches  out  to  the  north  and  at  the  channel  edges  (east  and  west). 

The  conglomerate  is  underlain  by  bedrock,  primarily  Tertiary  andesitic  volcanics  and  monzonite.  This 
unit  is  known  to  be  a poor,  unreliable  source  of  water  in  the  area.  Adits,  a shaft,  and  drifts  at  the  mine 
site  which  have  been  excavated  into  the  bedrock  are  dry.  Except  for  highly  localized  zones  of 
fracturing,  this  unit  has  extremely  low  transmissivity,  as  is  documented  by  June  1992  arbiter  pumping 
tests  [GSi/water,  1992|.  Seepage  from  bedrock  into  the  pit  should  not  be  significant  and  will  have 
minimal  impacts  on  the  regional  groundwater  system. 

The  terraces  are  covered  by  a thin  layer  of  caliche  and  alkaline  sand  and  gravel  underlain  by  a series 
of  impermeable  lake  bed  clays  in  the  pad  area.  Welt  LP^I , drilled  just  scHith  of  the  prc^sosed  leach  pad 
area  and  adjacent  to  the  proposed  pond  areaSi  penetrated  approximately  80  feet  of  semi-consolidated 
to  consolidated  poorly  graded  gravels  aid  sands  before  ent^ng  a stacired  clay  sequence.  The  clay 
sequence  consists  of  at  least  530  feet  pf  leari  and  fat  cl^^^^  with  minor  sand  lenses- 

Groundwater  was  not  encountered  until  approximately  545  feet  below  ground  surface  (bgs).  More  than 
75  drill  holes  and  trenches  have  been  completed  in  the  proposed  pad  and  facilities  sites.  All  but  one 
of  the  drill  holes  in  the  pad  area  terminated  in  lacustrine  clay  (the  exception  bottomed  in  clay-cemented 
colluvium).  Surface  exposures,  exposures  in  drainages,  trenches  and  drill  holes  indicate  the  lake  beds 
overlie  bedrock  and  continue  north  of  the  north  edge  of  the  heap.  Beneath  an  alluvial  cover,  the  pond 
sites  are  underlain  by  greats  thaP  4pp  feet  of  a clay. 

GSi/water  [1992}  calculated  the  estirrated  ^oundwater  recharge  due  to  s^  water  infiltration  for 
eadi  of  three  catchment  rediarge  areas.  Recharge  calculations  are  based  on  the  acreage  of  each 
catchment  area  and  the  average  annual  precipiation  of  the  area^  A range  of  Qi5%^^  to  1 . 0%  Inf iftratlon 
was  utilized  to  estimate  the  actual  recharge  to  the  grou  rKlwateh  Results  are  t Table  3^7  tor 

tlwee  catchment  recharge  segments  between  the  Gila  Mountains  arto  the  Gita  River. 
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TaWe3-7 

GROUNDWATER  RECHARGE 


C^tmient 

^a 

Average 

Average 

Recharge 

Recharge 

Recharge  Area 

(acres) 

Precp: 

(Inches/year) 

Precip. 

(feet/year) 

(acre- 

feet/year) 

0.5% 

(acre- 

feet/year) 

1.0% 

Sub-Areal 

5440 

9173 

0.81 

22 

44 

(Leach  Pad  vicaiity) 

Sub-Area  If 
(Open  Pit  Vic^fty) 

1:760 

9J3 

0;81 

7 

14 

Sub-Area  111 

1590 

9.73 

0.81 

6 

13 

(Waste  Rock  Dump 
Vicinity) 

Total 

8790 

9.73 

0.81 

36 

71 

Source;  GS/wotar»  tB92 


Recterge  to  catcfimeni:  the  project  area  ranges  from  six  (6>  to  44  acre-feet/year, 

depending  upon  the  percehtipWliiflitration  assumed  Total  groundwater  recharge  within  the  project 
area  was  calculated  as^  r from  36  to  71  acre^eet/year|  vyhicrfi  corresponds  to 
groundwater  producdon  of  22  to  44  gallons  per  minute  [GSt/water,  1992]. 


Groundwater  samples  were  collected  from  wells  and  core  holes  within,  and  downgradient,  from  the 
project  area  ckiiing  the  summer  of  1992  (Figure  3-7).  Additionally,  available  groundwater  c^afity  data 
from  USGS  monitoring  wells  located  near  the  project  area  were  collected*  Analytical  results  are  found 
tfi  Table  3-9. 
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in  general,  baseline  water  quality  does  not  vary  greatly  between  project  area  water-bearing  units. 
The  alkalinity,  calcium,  chloride  . nitiates;  and  hardness  are  somewhat  higher  concentration  while 
sulfates  and  magnesium  are  generafiy  lower  m concentration  irtlhe  shallow  aguifers»  Both  arsenic  and 
chromium  were  ideritified  in  sel^  grpuri^at^  sari^to  ^llec^  fro 

Only  two  samples  from  the  immediate  pro|ect  area  recorded  detectable  concentrations  of  metals;  0.06 
mg/1  siver  In  the  sample  from  c6rehple  CW*425  and  OiOOS  ir^  sample  from  LP^I ; As 

indicated  by  the  data  in  Table  3r8t  tew  project  area  wells  have  shown  elevated  levels  of  trace  elements, 
and  none  exceed  State  Water  Qualfty  Standards. 


Table  3-a 

SUMMARY  OF  TRACE  ELEMENT  CONSTITUENTS 
FROM  GROUNDWATER  IN  SELECTED  PROJECT  AREA  WELLS 

State 

Water  Quality 
Standards 

Constituent 
(micrograms  per  liter) 

MW-1 

MW-2 

MW-3 

LP-1 

#20-1 

Micrograms 
per  liter 

Silver-Ag 

<0.02 

<0.02 

<0.02 

<0.005 

<0.02 

5.0 

Arsenic-As 

<0.005 

<^iG05 

0.005 

0.05 

5.0 

Barkjm-Ba 

<5.0 

<5.0 

<5i0 

<0.01 

<5i0 

100 

Chromium-Cr 

<0.02 

<0.02 

<0.02 

<0.01 

o 

o 

V 

5.0 

Copper-Cu 

<0.05 

<0i05 

<0.05 

<0i02 

fror^Fe 

m 

^0^2 

<0^20 

<0.05 

Magneslum-Mn 

<0.10 

<0.10 

<0i10 

<0.10 

0;82 

Molybdenun^Mo 

<010 

<0i10 

<0.10 

<0.10 

<0i10 

Lead^Rs 

<0.05 

<0.05 

<0.05 

<0.01 

<0.05 

.2 

S^rwm-Se 

<0i10 

<0.10 

o 

T- 

o 

V 

<0.10 

<0.10 

1.0 

Unc-Zn 

<0.06 

<0.05 

0.00 

<0.05 

<0.05 

SOURCE;  GSi/water,  1992 
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Table  3-9 

GROUNDWATER  SAMPLING  RESULTS 


GENERAL 

MINERALS 

Coi 

nposit( 

Bcilrc 

)ck‘  * 

Bedrt 

)ck  Aqi 

lifers''’ 

Upper  Gila  Aquifer''’ 

Gila 

River*'’ 

Upper  Gila  Aquifer'^’ 

Wl  II  l.l). 

MW  1 

MW-2 

Cll  454 

Cl  1-467 

MW-3 

Cll-708 

CM  705 

Cll  425 

LP-1 

#20-1 

#20 

SW6 

11-East 

ll-Wesl|  Cl  1 C-2  1 C-3  | C-4  | B1 

Gila  R #2 

0062831  DAB 

2 D072702AAB 

2 D072702ADD 

nfi777n«ppr 

Dale  Sampled 

6/15/92 

6/12A2 

6/14/92 

6/15/92 

6/13/92 

7/23/92 

7/23/92 

6/16/92 

9/15/92 

6/6/92 

6/1 1/92 

6/7/92 

7/17/92 

7/17/92 

7/17/92 

7/17/92 

7/17/92 

7/17/92 

7/17/92 

6/1 1/92 

7/18/85 

7/18/85 

7/15/75 

AlkalmUy  (rn^  ) 

190 

170 

100 

190 

170 

140 

180 

210 

200 

260 

280 

160 

240 

240 

310 

320 

300 

320 

240 

120 

142 

202 

320 

204 

( alcium  (m^.) 

2.3 

3 

44 

3 

3.5 

110 

44 

27 

9.0 

1.5 

2.6 

6.8 

190 

530 

82 

42 

17 

680 

44 

30 

64 

5.6 

4.3 

100 

3.4 

(.hlorides  (mg/1 ) 

290 

300 

500 

310 

280 

150 

130 

140 

400 

125 

84 

270 

170 

200 

240 

320 

370 

290 

230 

48 

120 

260 

240 

370 

7?n 

Copper  (mg/1 ) 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

0.11 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<10 

<3 

Hardness  (mg/1) 

38 

45 

170 

46 

51 

250 

160 

180 

27 

30 

21 

24 

220 

250 

350 

190 

150 

330 

170 

115 

210 

17 

14 

3SO 

lion  (mg/I ) 

1.5 

<0.2 

<0.2 

1.3 

<0.2 

<0.10 

<0.10 

5.4 

<0.20 

0.82 

<0.2 

1.2 

<0.10 

<0.10 

<0.10 

<0.10 

<0.10 

<0.10 

<0.10 

<0.2 

0.008 

<3 

<10 

<9 

0 009 

Magnesium  (mg/1 ) 

14 

18 

16 

28 

17 

2.7 

2.7 

35 

1.4 

4.1 

26 

14 

2.7 

2.7 

2.8 

2.7 

2.7 

2.7 

2.7 

19 

13 

0.6 

0.9 

25 

0.23 

Manganese  (mg/1 ) 

<0.10 

<0.10 

<0.10 

<0.10 

<0.10 

<0.10 

<0.10 

0.14 

<0.10 

<0.10 

<0.10 

<0.10 

<0.10 

<C.10 

<0.10 

<0.10 

<0.10 

<0.10 

<0.10 

<0.10 

0.005 

0.002 

<10 

<3 

0 004 

Nil  rale  (mg/1 ) 

<0.10 

<0.10 

<0.10 

<0.10 

<0.10 

2.7 

1.5 

<0.10 

<0.20 

3.2 

1.3 

<0.10 

2.7 

3.1 

7.1 

5 

5.6 

7.9 

1.9 

<0.10 

0.35 

0.58 

pH 

8.27 

8.14 

8.38 

8.28 

8.22 

7.58 

7.60 

7.71 

8.46 

8.49 

8.60 

8.42 

7.56 

7.57 

7.80 

7.72 

7.77 

7.59 

7.81 

8.30 

7.60 

8.50 

7.90 

B 60 

I'olassium  (mg/1) 

6.4 

7.9 

12 

6.4 

6.3 

5.5 

4.5 

8.5 

<5.0 

1.6 

3.1 

<0.20 

0.5 

5.1 

3.9 

4.1 

5.4 

4.3 

4.9 

5.5 

2.8 

4.3 

6.5 

3.2 

Sodium  (mg/1 ) 

M 

13 

14 

14 

14 

11 

11 

13 

440 

13 

14 

14 

" 

" 

11 

11 

11 

11 

11 

12 

89 

340 

360 

270 

350 

Specific 

Conductance 

(uinhos/cm) 

1900 

1900 

2500 

1900 

1800 

1100 

850 

880 

2200 

1100 

940 

1800 

1200 

1300 

1600 

2000 

2200 

1800 

1500 

460 

812 

1630 

2020 

1660 

Sulfate  (ing/1.) 

290 

280 

400 

320 

250 

200 

60 

89 

190 

92 

84 

280 

95  1 110 

120 

220 

270 

190 

140 

40 

68 

150 

250 

180 

250 

Surfactants  (mg/l) 

<0.10 

<0.10 

<0.10 

<0.10 

<0.10 

0.03 

0.03 

<0.10 

N/A 

<0.10 

<0.10 

<0.10 

<0.02  i <0  02 

<0.02 

<0.02 

<0.02 

<0.02 

0.03 

<0.10 

1 ns  (mgd ) 

1100 

1000 

1400 

1100 

1100 

700 

520 

480 

1000 

640 

580 

1100 

720  ■ 780 

160.1 

1200 

1300 

1100 

880 

300 

487 

956 

1070 

1170 

1020 

Zinc  (mg/1) 

<0.05 

<0.05 

<0.05 

0.1 

0.09 

<0.05 

<0.05 

.028 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05  [ <0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

0.042 

0.026 

0.015 

0.007 

fluoride  (ing/1 ) 

23 

18 

18 

17 

1.2 

1.2 

I 

8.5 

20 

20 

5.3  ; 

4.7 

5.2 

13 

13 

6.7 

7.8 

2.1 

1 

7.7 

14 

2.8 

10 

rss  (mg/l ) 

720 

<5 

1800 

<5 

210 

670 

2100 

N/A 

54 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

440 

TRACE  METALS 

Arsenic  (mg/1 ) 

<0.005 

<0.005 

<0.005 

<0.005 

<0.01 

<0.01 

<0.005 

0.005 

0.05 

0.02 

<0.01 

<0.)1 

<0.01 

0.013 

0.013 

<0.01 

<0.01 

<0.005 

0.003 

0.1 

0.005 

0.09 

Barium  (mg/1.) 

<5.0 

<5.0 

<5.0 

<5.0 

<0.01 

<0.01 

<5.0 

<0.01 

<5.0 

<5.0 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<5.0 

0.024 

0.008 

0.044 

<2 

Cadmium  (mg/1.) 

<0.02 

<0.02 

<0.02 

<0.02 

<0.001 

<0.001 

<0.02 

<0.001 

<0.02 

<0.02 

<0.001 

<0.C01 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.02 

<1.0 

<1 

<3 

< I 

Oiromium  (mg/t.) 

<0.02 

<0.02 

<0.02 

<0.02 

<0.005 

<0.005 

<0.02 

<0.01 

<0.02 

<0.02 

0.007 

<0.005 

<0.005 

0.009 

0.012 

0.006 

0.014 

<0.02 

l ead  (mg/L) 

<0.05 

<0.05 

<0.05 

<0.05 

<0.005 

<0.005 

<0.05 

<0.01 

<0.05 

<0.05 

<0.005 

<0.005 

<0.005 

<0.005 

<0.005 

<0.005 

<0.005 

<0.05 

<10 

<10 

<30 

<1 

Merairy  (mg/l ) 

<0.005 

<0.005 

<0.005 

<0.005 

<0.001 

<0.001 

<0.005 

<0.002 

<0.005 

<0.005 

<0.001 

<0.031 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.005 

Molybdenum 

|mg/L) 

<0.10 

<0.10 

<0.10 

<0.10 

<0.40 

<0.40 

<0.10 

<0.10 

<0.10 

<0.10 

<0.40 

<0d0 

<0.40 

<0.40 

<0.40 

<0.40 

<0.40 

<0.10 

<10 

<10 

<3 

0.021 

Selenium  (mg/i) 

<0.10 

<0.10 

<0.10 

<0.10 

<0.005 

<0.005 

<0.10 

<0.10 

<0.10 

<0.10 

<0.005 

<0.005 

<0.005 

<0.005 

<0.005 

<0.005 

<0.10 

<0.10 

Silver  (mg/1) 
ionrce;  l,in/water. 

<0.02 

2 

<0.02 

<0.02 

<0.02 

<0.005 

<0.005 

0.06 

<0.005 

<0.02 

0.1 

<0.005 

<0.005 

<0.005 

<0.005 

<0.005 

<0.005 

<0.02 

<0.02 

(II  Sampled  by  C.Si/watcr  (2)  Sampled  by  USC5 
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The  quality  of  water  which  may  occasionally  accumulate  in  the  bottom  of  the  pit,  and  the  quality  of 
water  which  will  leach  through  the  waste  rock  dump,  are  related  to  the  acid  generating/neutralizing 
capacity  of  the  rock  and  the  leachable  constituents. 

The  Sanchez  orebody  was  formed  when  unmineralized  andesite  was  intruded  by  a stock  of  copper 
bearing  quartz  monzonite  porphyry.  The  andesite  was  fractured  by  the  event,  and  mineralized  solutions 
flowed  outward  from  the  stock  into  the  fractures,  creating  a low-grade  copper  sulfide  deposit  in 
monzonite  and  andesite.  This  deposit  was  then  oxidized  to  approximately  1 ,200  feet  below  the  present 
ground  surface,  creating  the  present  copper  oxide  orebody.  The  oxide  orebody  is  underlain  by  a mixed 
oxide/sulfide  zone,  which  grades  into  low  grade  sulfide  mineralization  at  depth. 

In  the  oxidation  process,  the  original  copper  sulfide  minerals  were  converted  to  chrysocolla,  copper 
pitch,  malachite  and  other  copper  minerals.  These  minerals  are  loosely  known  as  copper  oxides,  since 
the  sulfur  in  the  original  sulfides  has  been  replaced  by  oxygen.  The  iron  and  other  metallic  sulfides 
present  in  the  original  orebody  were  likewise  converted  to  oxides.  The  resulting  oxide  orebody  is 
generally  characterized  by  a higher-grade  ore  (>0.4%  copper)  centered  on  the  monzonite  stock, 
surrounded  by  lower-grade  copper  in  the  andesite.  The  copper  grade  in  the  andesite  generally 
decreases  with  distance  from  the  stock,  dropping  to  below  0.1%  copper  within  a few  thousand  feet. 

During  the  oxidation  process,  sulfide  minerals  break  down  to  produce  a weak  sulfuric  acid  solution, 
which  leaches  metals  from  the  rock.  These  metals  can  then  be  redeposited  as  oxide  minerals  near 
by  as  the  acid  is  neutralized,  or  transported  to  some  remote  location  by  the  solution.  In  the  case  of 
Sanchez,  the  original  orebody  did  not  contain  enough  sulfide  minerals  to  generate  sufficient  acid  to 
transport  the  copper  far  from  its  original  location.  The  oxide  minerals  formed  when  the  acid  was 
neutralized  do  not  have  the  capacity  to  generate  acid. 

Since  it  is  this  oxidation  which  makes  the  deposit  amenable  to  treatment  by  heap  leaching,  the  bottom 
of  the  pit  corresponds  to  the  bottom  of  the  oxidized  zone.  A small  tonnage  containing  sulfide  minerals 
will  be  encountered  in  the  mixed  zone  near  the  bottom  of  the  pit.  Most  of  this  sulfide  will  be  in  close 
association  with  oxide  minerals  and  will  be  mined  as  ore.  Samples  of  waste  rock  will  be  taken  on  a 
quarterly  basis  as  a requirement  of  the  Aquifer  Protection  Permit.  Waste  rock  with  significant  acid 
generating  potential  will  be  placed  on  the  leach  pad,  where  the  sulfides  can  break  down  and  provide 
acid  for  copper  leaching.  Some  sulfides  could  also  be  exposed  in  the  pit  walls. 

The  andesite  and  monzonite  rock  making  up  the  orebody  and  the  waste  rock  are  strongly  acid 
neutralizing,  as  are  the  basalt  capping  and  valley-fill  alluvium.  A suite  of  12  composite  samples  was 
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tested  using  procedures  specified  by  the  Arizona  Department  of  Environmental  Quality.  The  samples 
covered  the  two  rock  types  making  up  the  orebody.  plus  basalt  and  alluvium  which  will  be  deposited 
in  the  waste  rock  dump.  All  12  samples  exhibited  a low  acid  generating  potential  (based  on  total  and 
pyritic  sulfur)  and  a relatively  high  acid  neutralization  potential.  In  the  samples  tested,  the  acid 
neutralizing  potential  ranged  from  4 to  40  times  greater  than  the  acid  generating  potential.  With  the 
great  mass  of  rock  with  high  acid  neutralizing  potential,  the  small  amount  of  acid  generated  by  the 
sulfide  minerals  would  be  neutralized  within  a short  distance  of  its  point  of  origin.  Extensive 
metallurgical  testing  of  the  ore  also  indicated  that  it  is  acid-consuming,  requiring  an  average  of  25  lbs 
of  acid  per  ton  to  leach  the  copper. 

Leaching  tests  conducted  on  andesite,  nx^nzonite,  basalt  and  alluvium  samples  indicated  low  levels  of 
teachable  constituents,  with  total  dissolved  solids  (TDS)  in  the  100  to  300  mg/L  range.  For  comparison, 
TDS  for  water  samples  taken  from  the  Gila  River  just  south  of  the  project  site  from  1987  through  early 
1992  averaged  466  mg/L.  Selected  wells  in  the  vicinity  of  the  project  typically  exhibited  a TDS  of  well 
over  1000  mg/L.  Heavy  metals  leached  from  the  test  samples  were  either  at  or  below  detection  limits. 

Because  the  rock  mass  to  be  mined  has  a very  low  acid  generating  potential,  a high  acid  neutralizing 
potential  and  low  teachable  constituents,  neither  the  water  in  the  pit  bottom  nor  the  groundwater  under 
the  waste  dump  should  be  contaminated.  Since  any  water  in  the  pit  bottom  will  be  subject  to  continued 
evaporation,  the  TDS  can  be  expected  to  increase  with  time,  and  may  become  too  saline  for  wildlife 
consumption.  Calcium,  magnesium,  and  sodium  chlorides  and  other  salts  can  be  expected  to 
precipitate  as  the  concentration  increases.  Water  drawn  from  drill  holes  within  the  orebody  indicate 
moderate  TDS  levels  (average  of  four  samples  - 1100  mg/L)  a pH  averaging  8.0  and  heavy  metals 
content  generally  below  detection  limits. 


3.3.4  Regional  Surface  Water 

The  Gila  River  is  the  major  surface  water  source  flowing  east  to  west  through  the  Safford  Valley.  The 
major  tributary  to  the  Gila  River  is  the  San  Francisco  River.  A significant  tributary  to  the  Gila  above 
the  project  area  is  Bonita  Creek,  The  City  of  Safford  has  a major  water  intake  on  Bonita  Creek  which 
diverts  water  into  a pipeline  for  use  in  the  city’s  drinking  water  system.  The  City  has  a water 
appropriation  of  3,240,000  gpd. 
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The  Gila  River  flows  past  the  project  site,  but  a major  portion  of  the  water  is  diverted  into  the  San  Jose 
Canal  for  Irrigation  on  the  south  side  of  the  river.  Approximately  43,000  gpm  or  69,999  acre-feet  were 
diverted  in  1990.  During  periods  of  high  flow,  water  will  over-top  the  diversion  dam  and  flow  down  the 
Gila.  The  water  volume  of  the  Gila  near  the  project  site  is  dependent  upon  the  time  of  year, 
precipitation  and  irrigation  demand.  Water  quality  data  have  been  collected  along  the  Gila  since  the 
1940s.  A review  of  the  water  quality  data  is  presented  in  Table  3-10. 


3.3.5  Local  Surface  Water 

The  proposed  operation  would  be  located  on  small  ephemeral  drainages  to  the  Gila  River.  The 
southernmost  edges  of  the  proposed  pit  and  waste  rock  dump  are  over  a mile  north  of  the  Gila  River. 
The  south  pit  rim  elevation  is  1 50  feet  above  the  Gila  River.  The  proposed  heap  leach  pad  would  be 
located  on  lake  bed  clay  terraces,  more  than  one  and  a half  miles  north  of,  and  nearly  400  feet  above, 
the  Gila  River.  The  process  ponds  would  be  located  between  Head  and  Big  Canyons,  at  the  base  of 
the  leach  pad.  The  operation  would  be  located  down-stream  of  and  several  channel  miles  distant  from 
the  Gila  Box  Riparian  National  Conservation  Area  (NCA).  The  proposed  action  should  have  no 
hydrologic  impact  on  either  the  Gila  River  or  the  Gila  Box  Riparian  NCA. 

Most  of  the  natural  surface  water  flow  in  the  local  area  near  the  project  area  is  diverted  for  irrigation. 
Flow  volume  in  the  Gila  River  is  dependent  on  time  of  year,  precipitation,  and  irrigation  demand. 
Typically,  some  surface  flow  occurs  M ^l  months  except  April  through  rrud-July. 


3.3.6  Project  Area  Surface  Water 

The  proposed  leach  pad  site  is  bounded  on  the  west  by  the  upper  reaches  of  Tidwell  Wash  ahd  onT 
east  by  Head  Canyon.  Unnamed  canyorrs  are  present  at  the  open  pit  site  and  the  waste  rock  dump 
site.  All  d are  ephemeral  and  carry  water  south  to  the  Gila  River.  Runoff 

from  the  pr<^ect  area  ls  limited  to  short  periods  after  high  intensity  storms  and  slightly  longer  periods 
of  flow  during  sustained  rainfall  events. 


Analyses  of  surface  water  l^drology  were  completed  to  estimate  the  potential  runoff  for  the  drainages 
above  the  leach  pad,  open-pit  and  waste  rock  sites  for  various  return  periods.  Estimates  of  the 
expected  peak  flows  and  runoff  volumes  for  the  drainages  above  the  sites  are  presented  Table  3-^l1, 
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Table  3<1Q 

SUMMARY  OF  WATER  QUALITY  DATA  FROM  SELECTED  STREAMS 

(Concentrations  in  milligrams/liter  except  as  noted) 


Constituents 

Gila  River  at 
Solomonville 
1943-44 

Lower  Bonita 
Creek  (1940) 
1955-57 

Gila  River 
above  San 
Jose  Dam 
1940 

Gila  River 
above  San 
Jose  Wash 
1941 

Gila  River 
above  San 
Simon  Creek 
1940 

Gila  River  at 
Calva, 
Arizona 
1985-86 

Silica 

39 

23-72 

- 

- 

- 

34-38 

Iron 

0.17 

- 

0.10 

0.12-0.30 

- 

- 

Calcium 

51 

(28) 

56-96 

31-62 

90 

43-110 

Magnesium 

12 

(14) 

11-24 

9-16 

26 

10-40 

Sodium 

87 

(5.6) 

12-156 

30-86 

203 

86-660 

Potassium 

6 

- 

- 

- 

- 

3-12 

Bicarbonate 

204 

(138) 

155-327 

127-199 

327 

199-340 

Sulfate 

39 

(16) 

4-58 

25-51 

102 

61-440 

Chloride 

117 

(7) 

26-288 

34-131 

283 

98-910 

Fluoride 

1.3 

- 

0.2-1 .8 

0.3-1 .3 

- 

1. 1-1.8 

Nitrate 

1.1 

- 

0.5-1 .0 

0.6-1 .5 

- 

0.3-2.0 

Borate 

0.4 

- 

- 

- 

- 

- 

Total 

Dissolved 

Solids 

454 

265-401 

185-729 

194-445 

865 

940-2400 

Hardness  as 
CACO 

117 

152-168 

155-338 

116-221 

332 

150-440 

EC  at  25  C 

74 

371-395 

33-148 

34-80 

154 

725-3930 

pH 

- 

- 

- 

- 

- 

8.1 -8.5 

Temperature 

C 

- 

- 

- 

- 

- 

27.5 

a.  Na  + K 

SOURCE;  Sergent,  Hauskins  & Beckwith,  1989  b.  Electrical  conductivity  = K X 10  at  25  C 

c.  Specific  conductivity  in  microsiemens  per 
centimeter  at  25  C 
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Table  3-11 

SUMMARY  OF  RUN-OFF  ANALYSES  FOR  SANCHEZ  COPPER  PROJECT 


Location 

Return 

Period 

(years) 

Duration 

(hours) 

Precipitation 

(inches) 

Peak  Flow 
(cubic  feet 
per  second) 

Run-off  Volume 
(acre-feet) 

Above  Leach 
Pad,  into  Big 
Canyon 

50 

6 

2.70 

670 

35 

100 

6 

3:00 

787 

41 

100 

24 

3.85 

775 

60 

500 

24 

5.20 

1,151 

91 

Above  Leach 
Pad,  into  Head 
Canyon 

50 

6 

2.70 

637 

36 

100 

6 

3.00 

749 

43 

too 

24 

3.85 

745 

62 

500 

24 

5.20 

1,107 

94 

Above  Pit 

50 

6 

2.70 

1,100 

57 

100 

3.00 

1,293 

67 

too 

24 

385 

1,272 

98 

500 

24 

5.20 

1,888 

148 

Above  Waste 
Dun^ 

50 

6 

2.70 

3,038 

172 

too 

6 

3.00 

3,576 

203 

too 

24 

3.85 

3,560 

294 

500 

24 

5.20 

5,298 

446 

Source;  Mining  & Environmental  Consultants,  1992 


3-37 


The  method  used  to  devetop  the  storm  hydrographs  was  the  WASHMO  model  descrS^  by  Ward  and 
others  (1981).  This  model  is  based  on  Soil  Corrservation  Ser\^e  procedures.  A double  triangle  was 
selected  for  the  unit  hydrograph  and  all  storm  data  were  based  on  information  presented  by  Sergent» 
Hauskins  & Beckwith  (1989  & 1992). 

The  drainage  areas  analyzed  were  the  slopes  above  the  heap  leach  pad  to  be  routed  into  Big  Canyon 
(0.46  square  miles)  and  Head  Canyon  (0.48  sc^are  rnrles),  the  area  above  the  open  pit  to  be  routed 
around  the  pit  (0.76  square  miles),  and  the  area  on  and  above  the  main  waste  dump  to  be  routed  to 
the  ephemeral  pond  on  the  upstream  side  of  the  dump  (2.3  square  miles).  The  drainage  areas  are 
shown  on  Figure  3-8. 

The  diversion  channels  are  designed  to  carry  the  peak  flow  from  the  100-year,  24-hour  storm  with 
varying  freeboard,  and  the  500-year,  24-hour  storm  with  zero  freeboard. 
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3.4 


Soils 


The  surface  soils  in  the  project  area  range  from  very  gravelly  and  cobbley  sandy  loams  to  clay  loams. 
The  soils  include  Soil  Conservation  Sen/ice  series  classifications  of  rough  broken  land,  Graham 
extremely  rocky  clay  loam,  Anthony  gravelly  sandy  loam,  Continental-Pinaleno  gravelly  sandy  loam  to 
gravelly  loam,  and  Arizona  gravelly  and  sandy  loam. 

The  lower  drainage  area  of  the  mine  pit  site  has  poorly  developed  soils  consisting  mainly  of  coarse 
alluvial  stream  sediments  of  silt  through  cobble  size.  The  upper  part  of  the  drainage  basin  consists  of 
clayey  gravel  soil.  Soils  in  the  area  are  relatively  shallow,  and  rock  outcrops  are  common.  Clayey 
gravel  soil  (Graham  series)  typically  has  a moderately  slow  to  slow  permeability  with  medium  to  rapid 
surface  water  runoff.  The  shrink/swell  potential  is  generally  moderate,  and  erosivity  is  low  on  moderate 
slopes.  The  soils  on  coarse  stream  terrace  deposits  (rough  broken  land)  generally  have  slight  to 
moderate  erosivity  and  moderate  to  rapid  permeability. 

The  level  surface  of  the  leach  pad  site  contains  shallow  soils  consisting  of  gravelly  silt  and  clay  to 
sandy  silt  (Continental-Pinaleno  soils)  with  varying  amounts  of  cobbles.  A moderately  to  strongly 
cemented  caliche  layer  in  gravel  and  cobbles  commonly  is  present  at  depths  of  about  1 to  5 feet. 
Steeper  alluvial  fan  and  colluvial  surfaces  along  the  front  of  the  Gila  Mountains  have  deep  soils 
consisting  of  gravelly  clays  (Graham  soils)  to  gravelly  sands  (Anthony  soils).  Cut  slopes  in  the  sand 
soils  can  be  erodible.  The  clayey  soils  can  have  moderate  shrink/swell  potential.  The  maximum 
particle  size  is  typically  less  than  2.5  inches  (although  larger  sizes  are  common),  and  the  percent 
passing  a 200  mesh  screen  is  typically  less  than  40%. 

The  soil  rrx)lsture  content  (percent  of  dry  weight)  as  determined  in  samples  from  15  test  pits  located 
mainly  in  the  leach  pad  area  was  5%. 


3.5  Vegetation 


3.5.1  Vegetation  Types 

The  project  site  is  located  in  the  Arizona  upland  region  of  the  Sonoran  desert  near  the  interphase  with 
the  desert  grassland  [Benson  & Darrow,  1981 ; Shreve  & Wiggins,  1964].  The  vegetation  of  the  project 
area  can  be  classified  as  desert  scrub,  an  association  dominated  by  low  shrubs  and  succulents  with 
a sparse  presence  of  herbaceous  plants. 
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The  desert  scrub  association  at  lower  elevations  in  the  Gila  River  Valley  has  been  described  by 
Minckley  and  Somme rfield  (1979)  as  uniformly  dominated  by  creosote  bush  (Larrea  tridentata).  ocotillo 
(Fouquieria  splendens).  and  prickly  pears  (Opuntia  spp.).  Subdominants  include  mesquite  (Prosopis 
iuliflora.  blue  palo  verde  fCeridium  floridum)  on  slopes,  in  areas  of  dissected  valley  fill,  and  within  desert 
washes.  Devil’s  cholla  (Opuntia  Stanley!)  and  Christmas  cholla  (Opuntia  leptocavlis)  generally  occur 
on  more  level  surfaces.  Various  other  cacti,  acacias  (Acacia  spp.)  and  wolfberry  (Lvcium  spp.)  are 
locally  common  but  rarely  dominant. 

Major  division  of  the  desert  scrub  association  at  the  project  site  include:  desert  washes,  terraces  and 
uplands.  The  vegetation  of  each  topographic  area  is  described  below. 

Desert  Washes 

Major  species  in  the  desert  wash  community  include  mesquite  and  cat-claw  acacia  (Acacia  qreqaii). 
Associated  species  include  white  thorn  acacia  (Acacia  constricta).  wolfberry  (Lvcium  spp.),  spice  bush 
(Alovsia  wriahtii).  desert  broom  (Baccharis  sarathroides).  burrow  bush  (Hvmenoclea  salsola).  shortleaf 
baccharis  (Baccharis  brachyphylla),  blue  paloverde,  and  creosote  bush.  Amid  the  shrubs,  cacti  are 
sparsely  represented.  Common  cacti  include:  Engelmann’s  prickly  pear  (Opuntia  phaecantha).  purple 
prickly  pear  (Opuntia  yjolacea),  and  cane  cholla  (Opuntia  spinosior).  Fluff  grass  (Erioneuron 

pulchellum).  and  three-awn  (Aristida  adscensionis)  are  the  most  common  grasses. 

Terraces 

The  flat  terraces  are  dominated  by  a dense  stand  of  creosote  bush  and  have  Devil’s  cholla  as  a 
common  associate.  Other  species  present  include  snakeweed  (Gutierrezia  sarothrae).  ocotillo,  barrel 
cactus  (Ferocactus  wislizenii).  and  six-weeks-grama  (Bouteloua  barbata).  tobosa  (Hilaria  mutica).  and 
heronbill  (Erodium  cicutarium).  The  creosote  bush  community  has  microsites  of  poorly  vegetated  clay 
flats  dominated  by  a sparse  cover  of  snakeweed  and  fluff  grass.  These  habitats  were  probably 
dominated  by  tobosa  grass  in  the  past. 

Uplands 

The  uplands  areas  are  dominated  by  a diverse  creosote  bush  community  that  varies  in  floristic 
composition  with  elevation  and  exposure.  Major  shrubs  species  besides  creosote  bush  include  blue 
palo  verde,  mesquite,  snakeweed,  ocotillo,  whitethorn  acacia,  cat  claw  acacia,  wolfberry,  desert  zinnia 
(Zinnia  acerosa).  boundary  ephedra  (Ephedra  aspera).  janusia  (Janusia  gracilis),  burro  bush 
(Hvmenoclea  salsola).  mendora  (Mendora  scabra).  and  brittlebush  (Encelia  farminosa).  Common 
succulents  include  barrel  cactus,  Englemann’s  prickly  pear  (Opuntia  phaecanthes).  prostrate  prickly 
pear,  purple  prickly  pear,  cane  cholla,  Christmas  cholla,  FendleFs  hedgehog  (Echinocereus  fendleri). 


3-40 


and  Graham’s  pincushion  (Mammalaria  Qrahamii).  Common  grasses  include  three-awn,  side-oats 
grama  (Bouteloua  curtioendula).  brome  (Bromus  rubens),  tobosa,  Arizona  cottontop  (Trichachne 
californica).  tanglehead  (Heteropoaon  contortus).  curly  mesquite  (Hilaria  berlanqeri).  slim  tridens 
(Tridens  muticus),  and  bush  muhly  (Muhlenberqia  porter!) . Plantago  (Plantaqo  sp.)  and  paperflower 
fPsilostrophe  sp.)  are  common  forbs.  In  general,  creosote  bush  is  dominant  throughout  the  community. 
However,  some  south-facing  slopes  are  dominated  by  blue  palo  verde  and  have  few  succulents. 

Disturbances 

Historically,  the  vegetation  of  the  project  site  has  been  grazed  by  cattle  and  impacted  by  past  mining 
activities.  A portion  of  an  upland  area  and  the  flat  terrain  at  the  foot  of  the  uplands  in  the  mine  pit  area 
has  been  disturbed  by  mining  activities.  Roads,  drill  pads,  mine  wastes,  and  mine  portals  have 
displaced  much  of  the  native  vegetation.  Many  of  the  disturbed  sites  today  are  characterized  by 
snakeweed,  burro  weed  (Haplopapus  tenuisectus).  goldenhead  (Acamptopappus  sphaerocephalus). 
paperflower  and  brittlebush.  Slim  tridens,  fluff  grass,  and  tanglehead  are  common  grasses  present. 


3.5.2  Threatened  and  Endangered  Plants 

Table  3-12  lists  the  threatened  and  endangered  plants  with  known  and  probable  occurrences  on  the 
Safford  District  of  the  Bureau  of  Land  Management  (BLM)  and  identifies  their  Federal  status  as  well 
as  their  status  on  the  BLM  Safford  District  and  the  project  site. 

The  night-blooming  cereus  (Cereus  qreqqii  var.  transmontanus)  is  present  on  the  project  site.  This 
plant,  however,  has  a greater  range  and  higher  density  than  previously  thought  and  has  been 
downgraded  to  a 3C  status,  no  longer  under  review. 

All  of  the  other  eight  plants  of  concern  have  specific  habitat  requirements  not  found  on  the  project  site 
and  geographic  ranges  that  do  not  include  the  project  area.  The  Cochise  pincushion  cactus 
(Corvphantha  robbinsorum).  rosewood  (Vauquelinia  paucif  lora)  and  Bartram’s  echeveria  (Graptopetalum 
bartramii)  are  known  only  from  sites  near  the  Mexican  border.  The  Arizona  hedgehog  (Echinocereus 
triqlochidiatus  var.  arizonicus)  and  Pringle’s  fleabane  (Eriqeron  prinqiei)  are  best  known  from  the  Pinal 
and  Mescal  Mountains  while  the  beeplant  (Cleome  multicaulis)  and  needle  spine  pineapple  cactus 
(Echinomastus  erectrocentra  var.  erectrocentra)  are  known  from  Cochise  and  Eastern  Pima  counties. 
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Table  3-12 

THREATENED  AND  ENDANGERED  PLANT  SPECIES 

Saftord  District  BLM 


SCIENTIFIC  NAME 

COMMON  NAME 

FEDERAL 

STATUS 

SAFFORD 

STATUS 

STATUS  ON 
PROJECT 
AREA 

Cleome  multicaulis 

Beeplant 

2 

P 

N 

Cereus  greggli  var. 
transmontanus 

Night-blooming 

cereus 

3C 

0 

0 

Coryphantha  robbinsorum 

Cochise  pincushion 
cactus 

T 

P 

N 

Echinocereus  triglochidiatus 
var.  arizonicus 

Arizona  hedgehog 
cactus 

E 

0 

N 

Erigeron  pringlei 

Pringle’s  fleabane 

2 

0 

N 

Erigeron  lemmonii 

Lemmon’s  fleabane 

2 

P 

N 

Graptopetalum  bartramii 

Bertram’s  escheverla 

2 

P 

N 

Echinomastus  erectrocentra 
var.  erectrocentra 

Needle  spine 
pineapple  cactus 

2 

0 

N 

Vaquelinia  pauciflora 

Rosewood 

2 

0 

N 

O = Known  occurrence 

P = Probable  occurrence 

E = Endangered 

T = Threatened 

N = Habitat  requirements  for  the  species  are  not  met 

2 = Federal  candidate  for  listing 

3C  = Larger  representation  than  previously  believed 


SOURCE:  Safford  District  Resource  Management  Plan  Environmental  Impact  Statement,  1991 

and  Mining  & Environmental  Consultants,  Inc.,  Biological  Impact  Study,  1991. 
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3.5.3  State-Protected  Plants 

The  Arizona  Native  Plant  Law  (ARS  Chapter  7)  effective  9/21/91  defines  and  lists  protected  groups  of 
plants  in  five  categories: 

1 . Highly  Safeguarded  native  plants  are  tho^  whose  prospects  of  survival  are  in  jeopardy 
and  are  afforded  exclusive  protection. 

2.  Salvage  Restricted  native  plants  are  those  species  not  in  jeopardy  but  subject  to  a high 
potential  for  damage  by  theft  or  vandalism. 

3.  Export  Restricted  native  plants  include  those  species  not  included  as  highly 
safeguarded  but  which  would  be  subject  to  depletion  if  their  export  from  the  state  were 
permitted. 

4.  Salvage  Assessed  native  plants  include  species  not  included  in  the  above  categories 
but  which  have  sufficient  value  if  saivaged  to  support  the  cost  of  tags  and  seals. 

5.  Harvest  Restricted  native  plants  are  those  not  in  the  safeguarded  category  but  which 
are  subject  to  excessive  harvesting  or  overcutting. 

Plant  species  listed  in  the  Arizona  Native  Plant  Law  which  are  known  to  occur  on  the  project  area  or 
are  known  from  adjacent  areas,  with  the  protection  category,  are  listed  in  Table  3-13.  None  of  the 
species  listed  in  the  Highly  Safeguarded  category  occur  in  the  project  area  or  are  known  from  habitats 
similar  to  those  in  the  project  area. 


Permission  will  be  obtained  from  Arizona  Department  of  Agriculture  before  any  State-Protected  plants 
are  moved  or  salvaged. 


3.5.4  Wetlands 

The  Study  area  is  characterized  by  numerous  dry  washes,  draining  south  to  the  Gila  River.  Only  14 
acres  of  these  washes  are  classified  as  "Waters  of  the  United  States"  by  the  U.S.  Army  Corps  of 
Engineers,  but  do  not  have  sufficient  water  to  sustain  wetlands.  [M&EC,  1991]  There  are  no  wetlands 
on  the  project  site. 
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Table  3-13 

STATE-PROTECTED  PLANTS 

Plant  Species  in  Project  Area  Listed  in  Arizona  Native  Plant  Law 


SCIENTIFIC  NAME  ’ 

COMMON  NAME ’ 

Status  in 
Project  Area  ^ 

Protected 
Category  ^ 

Agave  palmeri 

Palmer  agave 

P 

SR 

Dasyliron  wheeled 

Desert  spoon 

0 

SR 

Nolina  microcarpa 

Bear  grass 

P 

SR, HR 

Yucca  baccata 

Banana  yucca 

P 

SR 

Yucca  elata 

Soaptree  yucca 

0 

SR 

Zephyranthes  longifolia 

Rain  lily 

P 

SR 

Cereus  greggii 

Night-blooming  cereus 

0 

SR.ER 

Coryphantha  vivipara 

Arizona  beehive  cactus 

P 

SR 

Echinocereus  fasciculatus 

Bundle  hedgehog 

P 

SR 

Echinocereus  fendleri 

Fendler  hedgehog 

0 

SR 

Echinocereus  triglochidiutus 

Clarel-cup  hedgehog 

P 

SR 

Ferocactus  wislizenii 

Fish-hook  barrel 

0 

SR 

Mammillaria  grahamii 

Graham  fish-hook 

0 

SR 

Opuntia  leptocauiis 

Christmas  cactus 

0 

SR 

Opuntia  phaecantha  var. 
maior 

Major  prickly  pear 

0 

SR 

Opuntia  phaecantha  var. 
discata 

Engiemann  prickly  pear 

0 

SR 

Opuntia  spinosior 

Cane  cholla 

0 

SR 

Opuntia  stanleyi 

Devil  cholla 

0 

SR 

Opuntia  violaceae  var. 
macrocentra 

Purple  prickly  pear 

0 

SR 

Fouquieria  splendons 

Ocotillo 

0 

SR 

Allium  bigelovii 

Onion 

P 

SR 

Calochortus  sp. 

Mariposa  lily 

0 

SR 

Dichelostemma  pulchellum 

Bluedicks 

0 

SR 

Cercidium  floridum 

Blue  palo  verde 

0 

SA.HR 

Prosopis  velutina 

Velvet  mesquite 

0 

SA,HR 

1 - Names  are  those  used  in  Arizona  Native  Plant  Law 

2 - P = Possible  occurrence  (occurs  near  project  area) 

O = Occurs  in  project  area 

SOURCE:  Mining  & Environmental  Consultants,  1991. 


3 - HS  = Highly  Safeguarded 

SR  = Salvage  Restricted 

ER  = Export  Restricted 
SA  = Salvage  Assessed 

HR  = Harvest  Restricted 
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3.6 


Wildlife 


3.6.1  Wildlife  Habitat 

The  Sanchez  Copper  Project  area  is  located  on  the  eastern  edge  of  the  Sonoran  Desert  in  the  Sonoran 
desert  scrub  association  - Arizona  upland  subdivision  [Lowe  and  Brown,  1973;  Brown,  1973].  As  a 
result  of  the  area’s  relatively  high  elevation  in  a broad  transition  between  the  Sonoran  and  Chihuahuan 
Deserts,  the  climate  is  too  cold  to  support  many  typical  Sonoran  Desert  plants.  The  resulting  wildlife 
community  is  correspondingly  scarce  of  species  characteristic  of  the  Sonoran  Desert. 

The  project  sfte  was  visited  by  wildBfe  specialists  during  1989, 1990  and  1991  to  obsen/e  plant  and 
animal  species,  I ntensive  surveys  were  conducted  under  the  supervision  of  Professor  Stephen 
Baigham,  M.S.,  in  December  1989;  May-June  1990;  and  October  1991.  [Mining  & Environmental 
Consuttants,  Inc.,  1991J 

Habitats  present  on  site  include  creosote  bush  shrubland  and  Sonoran  desert  scrub,  with  intervening 
desert  washes.  Section  3.5  Vegetation  provides  a detailed  discussion  of  local  vegetative  communities. 
Although  the  washes  support  many  of  the  same  plant  species  found  in  the  two  former  communities, 
plants  in  this  relatively  moister  environment  are  more  vigorous  and  occur  at  higher  densities  than  those 
in  upland  situations.  Wash  habitats  typically  support  the  highest  densities  and  diversities  of  the  three 
habitats  present  on  site.  Although  washside  vegetation  may  be  considered “xeric  rlparian“,  there  are 
no  permanent  water  sources^r  true  riparian  habitats  on  or  adjacent  to  the  project  area. 

3.6.2  Wildlife  Species 

Wildlife  present  on  the  project  area  are  typical  for  the  acreage  and  types  of  upland  habitats  present, 
although  numbers  of  some  species  have  been  adversely  and  beneficially  affected  by  past  mining 
activity  on  site.  Adverse  effects  include  habitats  impacted  by  historic  and  exploration  roads,  drill  pads, 
and  other  mine-related  facilities  totalling  245  acres.  Beneficial  effects  include  a tank  which  seasonally 
supports  free-standing  water  and  a vigorous  stand  of  palo  verde. 

Wildlife  inhabiting  the  project  area  and  the  surrounding  habitats  are  primarily  nocturnal  with  the 
exception  of  a few  hardy  birds  and  reptiles.  The  local  wildlife  community  is  described  below  by 
taxonomic  group. 

Several  species  of  small,  common  lizards,  such  as  the  greater  earless  lizard  (Cophosaurus  texanus 


3-45 


scitulus).  side-blotched  lizard  (Uta  stansburiana  steineoeri).  and  whiptails  fCnemidophorus  sdd.).  occur 
on  the  project  area.  The  Gila  Monster  (Heloderma  suspectum)  is  also  present  on  or  near  the  project 
area.  Although  no  snakes  were  observed  during  baseline  surveys,  a wide  variety  of  snakes,  including 
rattlesnakes  (Crotajus  spp.),  whipsnakes  (Masticophis  spp.).  kingsnakes  (Lampropeltis  spp.j.  and  others 
probably  occur  on  site. 

The  lack  of  any  permanent  water  on  the  project  area  restricts  amphibian  presence.  Although  no 
amphibians  were  detected  during  baseline  surveys,  it  is  possible  that  several  species  of  spadefoot 
toads  (Scaphiophus  hammondi,  S.  couchi,  and  bombifrons)  and  the  red-spotted  toad  (Bufo 
punctatus)  are  present. 

A relatively  scarce  avifauna  is  present  on  the  project  area  because  of  habitat  limitations.  Common, 
characteristic  species  include  the  black-throated  sparrow  (Amphispiza  bilineata).  rock  wren  (Salpinctes 
obsgletus),  mourning  dove  (Zenaida  macroura).  house  finch  (Carpodacus  mexicanus).  Gambel’s  quail 
(Callipepla  gambelii),  phainopepla  (Phainopepla  nitens),  and  turkey  vulture  (Cathartes  aura).  White- 
winged dove  (Z  asiatica).  hawks  (Buteo  spp.)  and  other  raptors  have  been  observed  in  the  area. 
Although  the  project  area  is  not  on  a major  flyway,  migratory  waterfowl  seasonally  utilize  ponds,  lakes, 
streams,  and  the  Gila  River  in  the  Safford  area.  It  is  possible  that  such  waterfowl  will  be  attracted  to 
the  on-site  ponds. 

A variety  of  bats  hunt  on  the  project  area.  They  roost  in  natural  rock  outcrops  and  were  rpostfng  iri  the 
historic  mine  adits  unt8  recently. 

Nongame  and  small  game  mammals  inhabiting  the  site  include  mice  (e.g.,  Peromyscus  spp.),  pocket 
mice  (Peroonathus  spp.),  kangaroo  rats  (e.g.  Dipodomys  merriami).  ground  squirrels  (Spermophilus 
spp.),  cliff  chipmunk  (Eutamias  dorsalis),  desert  cottontail  (Svivilaqus  audubonii).  and  black-tailed  jack- 
rabbits  (Lepus  californicus). 

Predators  in  the  area  include  bobcats  (Fells  rufus),  coyotes  (Canis  latrans),  gray  (Urocvon 
cinereoaroenteus)  and  kit  fox  (Vulpes  macrotus).  badgers  (Taxidea  taxus).  skunks  (Mephitis  mephitis. 
Conepatus  mesoleucus.  and  Spiloqale  gracilis),  and  ringtails  (Bassariscus  astutus).  Raccoons  (Procyon 
lotor)  and  coatis  (Nasua  nasua)  have  been  reported  from  the  adjacent  Gila  River  bottom.  Mountain 
lion  (Felis  concolor)  are  thought  to  occasionally  range  across  the  project  area. 

Big  game  in  the  project  area  include  javelina  (Tavassu  taiacu).  mule  deer  (Odocoileus  hemionus).  and 
an  occasional  transitory  black  bear  (Ursus  americanus).  At  least  part  of  the  home  ranges  of  two 
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javelina  herds  are  thought  to  overlap  the  project  area.  Some  of  the  better  javelina  habitats  in  the  area 
are  the  desert  washes  and  the  proposed  site  of  the  waste  rock  dump,  which  supports  an  abundance 
of  prickly  pear,  as  well  as  bottom  cover,  shallow  caves,  and  old  cSggirgs  relatively  close  to  water  along 
the  Gila  River  bottom.  Although  there  is  considerable  dietary  overlap  between  deer  and  cattle  in  the 
area  because  of  plant  community  composition,  even  the  upper  elevations  of  the  project  area  can  only 
be  considered  marginal  deer  habitat. 

Project  workers  and  others  have  sighted  a few  feral  goats  in  the  northern  portion  of  the  project  area. 
The  present  distribution  of  bighorn  sheep  fOvis  canadensis)  in  the  Gila  Mountains  approaches  the 
project  area  from  upper  Bonita  and  Eagle  Creeks,  approximately  1 0 miles  away. 


3.6.3  Threatened  and  Endangered  Species 

With  the  exception  of  California  leaf-nosed  bats  and  cave  myotis,  both  federal  C2  candidates  [USDI 
FWS  1989],  no  federal  or  state  endangered,  threatened,  candidate,  or  sensitive  [USDI  BLM,  1991] 
species  are  known  to  seasonally  inhabit  the  project  area  or  any  off-site  areas  that  could  be  potentially 
affected  by  the  project.  The  California  leaf-nosed  bat  also  is  listed  as  a candidate  species  by  Arizona 
[Arizona  Game  & Fish  Dept.,  1988]. 

The  adrts  used  as  shelter  by  the  bats  we^  cto^d  durir^g  ^ supervision  of  the 

BLM  and  Aiizora  Game  & Fish  E)epafbnerit,:  and  with  the  cor^  the  Fish  & wacSife 

Service.  \ 


An  additional  2,700  feet  of  mine  workings,  at  the  bottom  of  a 300-foot  vertical  shaft,  are  also  present 
in  the  ore  deposit.  The  top  of  the  shaft  is  reportedly  sealed,  although  it  is  unknown  if  it  is  sealed  to  the 
extent  of  excluding  all  bats. 

Although  not  known  to  be  present,  several  other  threatened,  endangered,  and  candidate  species  have 
regional  distributions  overlapping  the  project  area  or  occur  in  the  vicinity.  Several  sensitive  fish  species, 
including  the  Gila  chub  (Gila  intermedia)  and  razorback  sucker  (Xyrauchen  texanus).  occur  in  the  Gila 
Box  Riparian  National  Conservation  Area  (NCA)  approximately  three  miles  upstream  from  the  project 
area.  Their  downstream  distribution  is  restricted  by  agricultural  diversions  where  the  entire  Gila  River 
is  diverted  into  ditches.  Washes  draining  the  project  area  are  located  between  the  first  and  second 
diversions.  No  sensitive  fish  occur  downstream  of  the  project  area  above  San  Carlos  Reservoir, 
approximately  50  miles  downstream. 
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Bald  eagles  (Haliaeetus  leucxpcephalus)  seasonally  occur  along  the  Gila  River  and  may  occasionally 
hunt  adjacent  uplands.  Peregrine  falcons  (Falco  pereorinus)  probably  migrate  through  the  area, 
although  there  are  no  known  eyries  nearby  or  on-site  habitat  that  would  be  particularly  attractive  for 
hunting.  The  northeast  distributional  limits  of  the  desert  tortoise  (Gopherus  agassizil)  are  in  the  lower 
San  Pedro  basin,  approximately  70  miles  from  the  project  area.  A Federal  Candidate  2 species,  the 
Texas  horned  lizard  fPhrvnosoma  comutum).  is  an  upland  species  that  is  locally  common  in 
southeastern  Arizona.  Although  not  known  north  of  the  Gila  River,  some  habitat  on  the  project  area 
is  potentially  suitable  for  this  species. 

Arizona  ridge-nosed  rattlesnakes  (Crotalus  willardi  willardi)  occur  most  commonly  in  moist  canyons  in 
coniferous  forest  to  pine  and  pine-oak  woodland,  but  also  occur  in  adjacent,  more  arid  woodland  and 
ecotonal  grassland  habitats.  A subspecies  ^ obscurus)  occurring  In  extreme  southwestern  New 
Mexico  and  adjacent  Mexico  is  federally  listed  as  Endangered.  Ridgenoses  have  been  reported  from 
the  Chiricahua  Mountains  several  times,  but  whether  it  is  the  obscurus  form  that  occurs  there  (if  indeed 
any  ridgenose  does)  remains  to  be  confirmed  by  specimens  or  detailed  photographs.  [Arizona  Game 
and  Fish  Department,  1988] 

3.7  Land  Use  Considerations 

3.7.1  Land  Use  and  Land  Use  Plans 

Present  land  use  of  the  project  site  includes  mineral  exploration,  grazing,  and  wildlife  habitat.  The  land 
use  of  the  surrounding  area  also  includes  recreation  and  farming. 

The  most  recent  land  use  plan  developed  by  the  BLM  that  Includes  the  project  area  is  the  Safford 
District  Resource  Management  Plan.  The  final  Environmental  Impact  Statement  this  plan  was 
issued  on  September  13, 1991 . The  Resource  Management  Plan  provides  management  guidance  for 
the  District  for  a 15-year  period.  is  <x>risislent  with  the  Resource  Managen^ 

3.7.2  Recreation 

Public  lands  provide  the  setting  for  a wide  variety  of  recreation  opportunities  in  the  Safford  Valley. 
Though  most  opportunities  are  for  dispersed  activities,  developed  recreation  sites  are  also  present. 
The  major  recreation  areas  near  the  project  site  are  the  Gila  River,  Gila  Box,  and  Bonita  Creek. 
Activities  vary  from  off-highway  vehicle  driving,  to  back  country  hiking  along  Bonita  Creek,  or  rafting 
on  the  Gila  River.  The  Sanchez  Road  is  the  main  public  access. 


3-48 


Recreation  activities  on  the  project  area  currentiy  include  hunting,  hiking,  horseback  riding,  rock- 
hounding,  and  off-highway-vehicle  driving,  but  these  are  limited  by  available  resources. 

3.7.3  Wilderness  and  Congressional  Designations 

The  Arizona  Desert  Wilderness  Act  was  signed  in  November  1990.  None  of  Arizona’s  wilderness  areas 
will  be  affected  by  the  project.  Although  the  Gila  Box  was  released  from  future  study  as  a wilderness 
area.  Congress  designated  a portion  of  the  Gila  River  and  Bonita  Creek  as  a Riparian  National 
Conservation  Area.  The  Gila  Box  is  located  approximately  3 miles  northeast  of  the  project  area,  and 
is  upstream. 

There  are  no  wild  and  scenic  rivers  designated  within  the  Safford  District,  but  in  the  approved  Safford 
District  Resource  Management  Plan,  both  Bonita  Creek  and  the  Gila  River  are  eligible,  and  are 
managed  within  the  interim  management  prescriptions  until  Congress  acts. 

3.7.4  Grazing 

Two  grazing  allotments  currently  overlap  the  project  area.  Cattle  are  grazed  year  round  in  a two- 
pasture  rotation  system.  Cattle  are  kept  off  desert  grasslands  until  after  the  grass  has  cured  in  the  fall 
for  winter  grazing.  Carrying  capacity  of  the  range  is  extremely  low,  3 to  4 cows  per  square  mile. 

The  grazing  allotments  currently  operating  witjhiri  the  project  area  are  the  Lone  Star  Allotment,  which 
is  authorized  for  152  cows  year  round,  and  the  Sanchez  Allotment,  which  i$  authorized  for  14  cows 
year  round.  V 

3.7.5  Wiid  Burros  and  Horses 

There  are  no  wild  burros  or  horses  on  or  near  the  project  site;  they  are  not  known  to  occur  anywhere 
in  the  Safford  District. 

3.7.6  Areas  of  Critical  Environmental  Concern  (ACECs) 

Thirteen  areas  have  been  proposed  for  ACEC  designation  in  the  final  Resource  Management  Plan. 
Three  areas  within  12  miles  of  the  project  have  been  proposed  as  ACECs  --  Gila  Box  Outstanding 
Natural  Area,  Eagle  Creek  Bat  Cave,  and  1 1 1 Ranch  Research  Natural  Area.  The  Gila  Box  Riparian 
National  Conservation  Area  is  about  3 miles  upstream  of  the  project  area.  In  addition,  Bonita  Creek, 
4 miles  from  the  project  site,  has  been  proposed  as  a Watershed  Coordinated  Resource  Management 
Plan  Area. 
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3.8 


Cultural  Resources 


3.8.1  Consultations  / Existing  Data  Review 

Six  Class  III  (Intensive)  Archaeological  Surveys  were  conducted  by  SWCA,  Inc.  environmental 
consultants  of  Tucson.  The  surveys  covered  all  areas  within  the  project  boundaries  planned  for 
development.  SWCA  consulted  with  the  BLM  and  reviewed  files  lor  existing  information  before 
commencing  the  on-site  surveys. 

The  BLM  and  a utility  company  have  conducted  two  additional  surveys  within  the  project  area.  A 1978 
Arizona  Electric  Power  (AEPCO)  Transmission  Line  Survey  traversed  the  leach  pad  area  and  identified 
a large  site  with  llthic  scatter,  rock  piles,  and  rock  alignments.  A second  survey  of  about  five  acres, 
overlapping  a portion  of  the  proposed  conveyor  route,  was  completed  in  house  by  the  BLM  and  yielded 
no  cultural  resources. 


The  SWCA  surveys  identified  38  sites  (36  prehistoric  and  two  historic)  in  or  near  areas  to  be  disturbed. 
These  sites  consist  of  prehistorfc  agricultural-related  resources  with  gridded  gardens,  contour  terraces, 
and  surface  artifact  scatters.  Other  sites  of  unknown  cultural  affiliation  contain  possible  roasting  pits, 
prehistoric  trails,  rock  piles,  check  dams,  cleared  circles,  and  artifact  scatters.  One  possible  prehistoric 
habitation  site  and  one  temporary  prehistbrie  habitation  site  were  identified.  The  nearby  Civilian 
Conservation  Corps  camp  served  as  the  southern  Arizona  headquarters  lor  the  Civilian  Conservation 
Corps.  Another  historic  site  is  the  remains  of  a stone  house  constructed  in  1918.  The  stone  house 
is  immediately  outside  the  project  boundary,  about  2,500  feet  south  of  the  open  pit. 

See  Appendix  G for  documentation  of  con^iiance  with  federal  archaeological  laws.  The  San  Cark3S 
Apache  Thbe  was  contacted  with  regard  to  Native  American  relig 
documented  in  A|:pendix  G. 

3.8.2  Summary  and  Recommendations 

All  38  sites  have  been  deterrrnned  to  be  eligible  for  inclusion  in  the  National  Register  of  Historic  Places, 
under  the  provision  that  they  may  be  likely  to  yield  information  Inport^t  in  history  or  prehistory.  A 
(»i^}osal  for  mitigation  of  cfirect  and  indirect  effects  of  m^lng  on  cultural  sites  has  been  reviewed  by 
the  BLM  and  the  Arizona  State  Historic  Preservation  Off  to  and  found  to  be  acceptable. 
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3.9  Aesthetics 

3.9.1  Visual  Resources 

A visual  impact  study  was  performed  by  Mining  & Environmental  Consultants  in  1991 . The  project  area 
is  located  in  a Class  IV  Visual  Management  Area,  as  mapped  by  the  BLM.  Major  modifications  can 
occur  in  Class  IV  areas.  The  scenic  quality  of  the  area  is  rated  at  "C,"  indicating  an  absence  of 
significant  scenic  values. 

A number  of  mine  facilities  will  be  visible  from  adjacent  landowners’  property,  from  U.S.  Highways  666 
and  70,  and  from  populated  areas  of  the  Gila  Valley. 

3.9.2  Noise 

Noise  will  be  produced  by  mobile  equipment,  crushers,  and  blasting.  The  distance  to  the  nearest 
residence  is  aji^ximately  0:5  mile. 

3.10  Socioeconomics 

Socioeconomic  information  has  been  obtained  from  The  Socioeconomic  Impact  of  the  Sanchez  Copper 
Oxide  Project.  Safford.  Arizona,  prepared  by  George  F.  Learning,  Ph.D.,  Western  Economic  Analysis 
Center  (WEAC),  1991,  and  s^plemented  in  1992. 

Graham  County,  with  a 1990  population  of  26,554,  has  experienced  relatively  steady  growth  in  both 
population  and  economic  activity  for  the  past  two  decades.  The  local  economy  is  based  largely  on 
agriculture  (mostly  the  growing  of  cotton)  as  well  as  federal,  state  and  local  government.  Significant 
contributions  to  the  local  economy  are  also  made  by  employees  of  copper  mining  facilities  in  nearby 
Greenlee  County  who  reside  in  the  eastern  Gila  Valley  part  of  Graham  County.  Unemployment  in  1990 
averaged  7.4%  of  the  Graham  County  labor  force,  with  the  total  number  of  persons  employed,  including 
seasonal  farm  workers  and  those  who  are  self-employed,  at  about  7,550.  The  Graham  County 
economy  has  a well-developed  public  and  private  infrastructure  with  a modest  amount  of  unused 
capacity  in  most  sectors. 

3.10.1  Employment 

In  1990,  the  civilian  labor  force  in  Graham  County,  Arizona,  averaged  8,150,  while  the  number  of 
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employed  persons  averaged  7,550,  for  an  average  unemployment  rate  in  the  county  of  7.4%.  This  was 
the  lowest  unemployment  rate  experienced  in  the  county  in  the  past  decade,  and  the  total  number  of 
persons  employed  was  the  highest.  As  shown  in  Table  3-14,  however,  part  of  the  decline  in  the 
unemployment  rate  since  the  high  of  22.3%  reached  in  1983  was  the  result  of  a declining  labor  force, 
as  unemployed  persons  left  the  county  during  the  recession  of  the  early  1 980’s  to  find  work  elsewhere 
or  withdrew  from  the  labor  force.  In  1990,  the  civilian  labor  force  in  Graham  county  was  still  8%  below 
the  high  reached  in  1982. 

The  residents  of  Graham  County  are  heavily  dependent  upon  a limited  number  of  activities  for  jobs. 
As  shown  in  Table  3-15,  these  include  the  retail  and  wholesale  trade  sectors  and  federal,  state  and 
local  government  In  addition,  seasonal  agricultural  work  employs  a large  number  of  the  county’s 
residents,  and  many  of  the  county’s  residents  work  outside  the  county,  primarily  at  mining  operations 
in  Greenlee  County. 


Table  3>14 

LABOR  FORCE,  EMPLOYMENT,  AND  UNEMPLOYMENT 
IN  GRAHAM  COUNTY,  ARIZONA 
1980-1990 


YEAR 

LABOR  FORCE 

EMPLOYMENT 

UNEMPLOYMENT  RATE 

1980 

8,125 

7.350 

9.8% 

1981 

7,950 

7,200 

9.6 

1982 

8,875 

7,050 

20.2 

1983 

8,675 

6,725 

22.3 

1984 

7,775 

7,125 

8.2 

1985 

7,675 

6,750 

11.9 

1986 

7,650 

6,775 

11.6 

1987 

7,625 

6,850 

10.2 

1988 

7,875 

7,050 

10.5 

1989 

7,875 

7.250 

8.1 

1990 

8,150 

7,550 

7.4 

SOURCE;  WEAC,  1991,  from  Arizona  Department  of  Economic  Security 
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Table  3-15 

COVERED  WAGE  AND  SALARY  EMPLOYMENT 

IN  GRAHAM  COUNTY,  ARIZONA 
FIRST  QUARTER,  1990 
(by  place  of  work) 


INDUSTRY 

NUMBER  OF 
EMPLOYEES 

PERCENT 

Agriculture  (1) 

220 

3.9 

Mining 

0 

.0 

Manufacturing 

180 

3.2 

Construction 

170 

3.0 

Transportation,  Public  Utilities 

125 

2.2 

Wholesale  and  Retail  Trade 

1,530 

27.4 

Finance,  Insurance,  Real  Estate 

100 

1.8 

Services 

825 

14.8 

Federal  Government  (2) 

290 

5.2 

State  and  Local  Government 

2,150 

38.5 

TOTAL  5,590 

100.0 

V 

Includes  only  employees  covered  by  the  employment  security  laws  of  Arizona.  Does 
not  include  self-employed  persons,  who  are  mostly  in  trade,  services,  and  agriculture. 
Workers  who  live  in  Graham  County  but  work  outside  the  county  are  also  excluded. 


(1)  Excludes  more  than  1,000  seasonal  farm  workers  not  covered  by  the  employment 
security  laws  of  Arizona. 

(2)  Excludes  some  federal  government  workers  not  covered  by  the  employment  security 
laws  of  Arizona. 

SOURCE:  WEAC,  1991,  from  Arizona  Department  of  Economic  Security 
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3.10.2  Income 

Because  of  the  significant  numbers  of  self-employed  persons  in  Graham  County  and  the  large  numbers 
of  county  residents  who  work  outside  of  the  county,  personal  income  flows  constitute  a much  better 
measure  of  the  relative  importance  of  the  various  industries  and  sources  of  income  to  the  county’s 
economy  than  do  official  employment  figures  by  place  of  employment. 

Total  personal  income  received  by  residents  of  Graham  County  has  risen  substantially  since  the  early 
1980s.  As  shown  In  Table  3-16,  the  total  amount  of  personal  income  received  by  those  living  in 
Graham  County  has  climbed  by  almost  half  since  the  recession  low  of  1982  to  exceed  $226  million  in 
1988,  the  latest  year  for  which  reliable  estimates  are  available. 


Table  3-16 

PERSONAL  INCOME  RECEIVED  BY  RESIDENTS  OF  GRAHAM  COUNTY,  ARIZONA 

1981-1988 


TOTAL 


YEAR 

WAGES  AND  SALARIES  (1) 

PERSONAL  INCOME  (2) 

1981 

$54,475,000 

$151,924,000 

1982 

58,058,000 

151,537,000 

1983 

62,060,000 

157,720,000 

1984 

66,698,000 

175,961,000 

1985 

71 ,618,000 

177,752,000 

1986 

76,325,000 

191,048,000 

1987 

82,770,000 

209,428,000 

1988 

90,027,000 

226,195,000 

(1 ) Earned  by  place  of  work. 

(2)  Received  by  place  of  residence. 

SOURCE;  WEAC,  1991,  using  data  obtained  from  the  Bureau  of  Economic  Analysis, 

United  States  Department  of  Commerce,  and  Arizona  Department  of  Economic  Security. 


As  shown  in  Table  3-17,  the  total  of  $226,195,000  received  by  residents  of  Graham  County  in  1988 
came  largely  from  a limited  number  of  sources.  The  largest  was  government,  including  federal,  state, 
and  local,  and  including  both  transfer  payments  (social  security,  other  retirement  benefits,  and  welfare 
payments)  and  wages  and  salaries  paid  by  government  agencies.  Dividends,  interest,  and  rents  were 
also  a large  source  of  personal  income  in  Graham  County  in  1988,  but  much  of  this  personal  income 
involved  payments  made  by  residents  of  the  county  to  other  residents  of  the  county,  as  basic  income 
brought  in  from  outside  circulated  within  the  local  economy.  The  sources  of  this  basic  personal  income, 
from  which  all  other  income  is  derived  by  local  circulation,  are  shown  in  Table  3-18. 
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Table  3-17 

PERSONAL  INCOME  OF  GRAHAM  COUNTY  RESIDENTS 

1988 


SOURCE  OF  INCOME 


AMOUNT  OF  PERSONAL  INCOME 


Earnings  by  industry: 

Agriculture  and  related 
Mining 
Construction 
Manufacturing 

Transportation,  Public  Utilities 
Wholesale  and  Retail  Trade 
Finance,  Insurance,  Real  Estate 
Sen/ices 

Federal  Government 
State  and  Local  Government 
Dividends,  Interest,  Rent 
Net  Transfer  Payments  (1) 

Income  Earned  Outside  the  County 


$ 13,512,000 
89,000 

9.349.000 

3.005.000 

7.594.000 

19.532.000 

3.431.000 

19.806.000 

8.406.000 

41 .496.000 

30.708.000 

49.369.000 

19.898.000 


TOTAL  $226,195,000 


(1)  Total  transfer  payments  minus  personal 
contributions  for  social  insurance. 

SOURCE;  WEAC,  1991,  using  data  obtained  from  the  Bureau  of  Economic  Analysis, 

United  States  Department  of  Commerce. 


Table  3-18 

BASIC  PERSONAL  INCOME  RECEIVED  BY 
RESIDENTS  OF  GRAHAM  COUNTY,  ARIZONA 

1988 


SOURCE  OF  INCOME 

AMOUNT  OF  INCOME 

PERCENT 

Agriculture  and  related 

$ 13,512,000 

11.6 

Mining 

89,000 

0.1 

Manufacturing  for  export 

901,000 

0.8 

Tourism 

650,000 

0.6 

Federal  Government  Employment 

8,406,000 

7.2 

State  Government  Employment 

23,950,000 

20.5 

Income  Earned  Elsewhere 

19,898,000 

17.0 

Retirement  and  Welfare 

49.369.000 

42.2 

TOTAL 

$116,775,000 

100.0 

SOURCE;  WEAC,  1991,  based  on  data  from  the  United  States  Department  of  Commerce. 
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3.10.3  Population 

In  1990,  the  United  States  Bureau  of  the  Census  determined  the  population  of  Graham  County, 
Arizona,  to  be  26,554  persons,  of  whom  nearly  half  (some  12,845)  were  residents  of  the  incorporated 
municipalities  of  Safford,  Thatcher,  and  Pima  in  the  eastern  Gila  River  Valley  portion  of  the  county. 
It  is  estimated  that  approximately  another  1,000  persons  live  in  the  unincorporated  area  of  the  county 
within  the  Solomonville  School  District.  These  are  the  populations  closest  to  the  proposed  Sanchez 
Copper  Project  and  comprise  the  community  that  would  be  most  affected  by  its  development  and 
operation. 

The  population  of  Graham  County  has  grown  rather  steadily  over  the  past  20  years,  as  shown  in 
Table  3-19.  From  1980  to  1990,  the  population  increased  by  16%,  representing  the  sixth  slowest 
growth  rate  among  Arizona’s  15  counties  during  that  10  year  period,  well  below  the  population  growth 
rates  realized  in  Arizona’s  two  major  metropolitan  areas. 


Table  3-19 

POPULATION  IN  GRAHAM  COUNTY,  ARIZONA 

1970  - 1990 


YEAR  POPULATION 


1970 

16,578 

1971 

17,500 

1972 

17,600 

1973 

18,700 

1974 

20,000 

1975 

19,700 

1976 

20,900 

1977 

21 ,000 

1978 

20,700 

1979 

21 ,300 

1980 

22,862 

YEAR  POPULATION 

1981  23,100 

1982  23,700 

1983  23,600 

1984  23,800 

1985  23,800 

1986  23,900 

1987  24,400 

1988  25,100 

1989  25,900 

1990  26,554 


SOURCE:  WEAC,  1991,  based  on  data  from  the  United  States  Bureau  of  the  Census 

and  the  Valley  National  Bank  of  Arizona. 


3.10.4  Housing 

In  1980,  Graham  County  had  7,193  year-round  housing  units,  of  which  6,587  (91.6%)  were  occupied. 
Of  those  occupied  units,  4,870  (73.9%)  were  owner-occupied.  Since  1980,  a total  of  more  than  2,134 
housing  units  have  been  added  to  the  county’s  housing  supply  by  new  construction,  as  shown  in 
Table  3-20. 
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Table  3-20 

HOUSING  CONSTRUCTION  IN  GRAHAM  COUNTY,  ARIZONA 

1981  - 1990 


YEAR  VALUE  OF  RESIDENTIAL  BUILDING  NEW  HOUSING  UNITS 


1981 

$ 4,646,000 

1982 

2,517,000 

1983 

1,622,000 

1984 

3,799,000 

1985 

3,383,000 

1986 

2,632,000 

1987 

3,773,000 

1988 

3,731,000 

1989 

4,226,000 

1990 

3,168,000 

246 

194 

189 

240 

243 

228 

278 

282 

234 

(1)  N/A 


(1)  Preliminary 

SOURCE:  WEAC,  1991,  based  on  data  from  the  Center  for  Business  Research,  Arizona  State  University, 

and  Division  of  Economic  and  Business  Research,  University  of  Arizona. 


Of  the  new  housing  units  erected  in  Graham  County  during  the  period  from  1981  through  1989,  72% 
were  mobile  homes.  Only  a third  of  the  total  new  housing  units  were  in  the  incorporated  municipalities 
of  Safford,  Thatcher,  or  Pima.  The  remainder  were  built  or  installed  in  the  unincorporated  areas  of  the 
county,  mostly  in  the  Gila  River  Valley  around  the  incorporated  areas. 

3.10.5  Tax  Revenues 

Graham  County  collects  part  of  Its  revenues  from  property  taxes  and  part  in  sales  and  other  tax 
disbursements  from  the  State  of  Arizona  under  a formula  established  by  legislation  and  based  on  local 
property  taxes  levied  and  local  collections  of  state  sales  and  other  taxes.  In  fiscal  1990,  Graham 
County  obtained  $1,518,000  from  the  State  through  such  disbursements  and  collected  $822,629  in 
county  property  taxes.  The  property  taxes  were  collected  on  assessed  property  located  within  the 
county.  The  various  classifications  of  this  property  and  the  assessed  valuations  of  each  class  in  1989 
are  shown  in  Table  3-21> 

The  incorporated  municipalities  of  Safford,  Thatcher,  and  Pima  obtain  their  revenues  from  local  sales 
taxes,  local  property  taxes,  and  through  the  disbursement  of  state  sales  and  other  taxes  based  on 
population.  Property  taxes  form  a relatively  small  part  of  government  revenues  in  these  municipalities. 
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Table  3-21 

PROPERTY  TAX  BASE  OF  GRAHAM  COUNTY,  ARIZONA 

1989 


CLASS  OF  PROPERTY 


Agricultural  Property,  Vacant  Land 
Producing  Mines  and  Timber 
Railroads 
Public  Utilities 

Other  Commercial,  Industrial  Property 
Rented  Residential  Property 
Owner-occupied  Residential  Property 
Historic  Property 

TOTALS 


NET  ASSESSED  VALUATION 


PRIMARY 

SECONDARY 

$ 13,043,210 

13,296,417 

105,798 

105,798 

302,752 

324,412 

6,713,859 

6,713,859 

16,405,263 

16,438,132 

4,029,001 

4,073,354 

19,026,001 

19,152,784 

7.840 

7,840 

$ 59,633,999 

60,022,601 

SOURCE;  WEAC,  1991 , based  on  data  from  the  Arizona  Department  of  Revenue 


School  districts  obtain  their  revenues  from  the  taxes  levied  on  the  property  within  their  jurisdictions  and 
through  the  distribution  of  state  sales  tax  and  other  taxes,  including  mining  severance  taxes,  according 
to  a formula  established  by  law  and  based  on  average  daily  student  membership.  In  1989-90,  the 
Solomonville  School  District  obtained  74.2%  of  its  revenues  from  the  distribution  of  state  taxes 
and  24.7%  from  the  property  tax,  with  the  remaining  1.1%  coming  from  Graham  County.  The 
composition  of  the  Solonrxjnville  School  District  property  tax  base  is  shown  in  Table  3-22. 
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Table  3-22 

PROPERTY  TAX  BASE  OF  THE  SOLOMONVILLE  SCHOOL  DISTRICT 

1989 


CLASS  OF  PROPERTY 


Agricultural  Property,  Vacant  Land 
Producing  Mines  and  Standing  Timber 
Railroads 
Public  Utilities 

Other  Commercial,  Industrial  Property 
Rented  Residential  Property 
Owner-occupied  Residential  Property 

TOTALS 


NET  ASSESSED  VALUATION 


PRIMARY 

SECONDARY 

$,688,341 

$ 1,692,055 

55,317 

55,317 

64,783 

66,940 

2,469,621 

2,469,621 

227,431 

229,861 

236,936 

244,593 

952,706 

965,934 

$ 5,695,135 

$ 5,724,321 

SOURCE:  WEAC,  1991,  using  data  from  Arizona  Department  of  Revenue 


3.10.6  Public  Facilities  and  Services 

Education 

Primary  and  secondary  education  were  provided  to  5,201  students  in  Graham  County  in  1989-1990 
by  eight  public  school  districts,  of  which  four  were  elementary  school  districts  and  four  were  unified 
elementary  and  high  school  districts.  The  Sanchez  Project  is  located  in  the  Solomonville  School 
District,  which  served  198  elementary  school  students  and  86  high  school  students  in  1989-1990.  The 
Solomonville  School  District,  however,  is  an  elementary  school  district,  and  its  high  school  students 
actually  attend  school  in  Safford. 

In  1989-1990,  Graham  County  public  schools  had  total  revenues  of  $20,618,752,  with  $4,479,000 
(22%)  of  that  coming  from  local  sources,  mostly  the  property  tax;  another  $15,666,438  (76%)  from  state 
aid,  mostly  through  the  direct  distribution  of  sales  and  severance  tax  revenues:  and  $473,293  (2%)  in 
federal  aid.  The  Solomonville  School  District  had  total  revenues  of  $1,072,936,  with  $265,344  (25%) 
of  that  coming  from  local  sources,  mainly  the  property  tax,  and  $795,998  (74%)  from  state  aid,  with  the 
remaining  1%  coming  from  federal  sources. 
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Graham  County  is  also  served  by  a two-year  community  college,  Eastern  Arizona  College.  In  1989, 
the  college  had  an  enrollment  of  4,796  students  and  a faculty  of  335.  About  90%  of  the  students  come 
from  outside  of  the  county. 


Health  Care 

Primary  health  care  is  provided  in  the  Gila  Valley  area  of  Graham  County  by  10  physicians,  3 
ophthalmologists,  one  osteopath,  4 chiropractors,  8 dentists,  3 orthodontists,  and  4 optometrists,  all  in 
private  practice.  Hospital  care  is  provided  by  the  Mount  Graham  Community  Hospital,  a publicly  owned 
42-bed  medical  facility.  The  hospital  is  funded  by  a community  hospital  district  with  the  power  to  levy 
property  taxes.  The  county  is  also  served  by  the  Safford  Care  Center,  a 128-bed  skilled  nursing  facility 
located  in  Safford. 


Utilities 

Electrical  energy  and  natural  gas  are  provided  to  residents  of  Safford  by  the  City  of  Safford.  In 
Thatcher  and  Pima,  and  In  ail  other  areas  of  the  Gila  Valley  of  eastern  Graham  County,  electricity  and 
natural  gas  are  provided  by  the  Graham  County  Electric  Cooperative,  Inc.,  and  Graham  County  Utilities, 
Inc.  These  are  essentially  service  entities  supplying  power  generated  by  the  Arizona  Electric  Power 
Cooperative,  which  has  a coal-fired  power  plant  near  Willcox  in  Cochise  County,  south  of  Graham 
County,  and  with  natural  gas  supplied  by  the  El  Paso  Natural  Gas  Company. 

Telephone  communications  service  is  provided  by  US  West  Communications  of  Denver. 

Domestic  water  is  provided  by  the  City  of  Safford  in  Safford  itself,  and  in  the  Town  of  Thatcher,  and 
in  the  unincorporated  areas  immediately  adjacent  to  the  two  municipalities.  Graham  County  Utilities, 
Inc.  provides  domestic  water  service  in  the  Town  of  Pima  and  the  small  unincorporated  community  of 
Fort  Thomas.  In  other  unincorporated  areas  of  the  county,  domestic  water  is  provided  by  small  private 
water  systems.  The  Gila  Valley  Irrigation  District  provides  agricultural  water  to  farmers  in  the  Gila 
Valley. 

Sewer  service  is  provided  in  Safford  by  the  City  of  Safford.  The  Town  of  Pima  operates  a sewer 
system  serving  itself  and  the  Town  of  Thatcher  as  well  as  some  adjacent  residential  areas  outside  of 
town  limits.  Some  residential  subdivisions  in  other  unincorporated  areas  of  the  county  have  small, 
private  sewer  systems. 
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other  Community  Services 

Graham  County  also  has  three  historical  museums,  one  in  each  of  the  county’s  incorporated 
municipalities. 


3.11  Transportation 

Two  U.S.  highways  traverse  Graham  County  and  provide  access  to  its  major  communities.  U.S. 
Highway  70  runs  generally  east-west  through  the  population  centers  of  the  Gila  River  Valley  in  Graham 
County,  connecting  them  with  Phoenix  to  the  west  and  El  Paso,  Texas  (via  Lordsburg,  New  Mexico, 
and  Interstate  10)  to  the  east.  U.S.  Highway  666  extends  south  from  Safford  to  Interstate  10,  Willcox, 
and  Tucson,  and  northeast  to  the  mining  communities  of  Greenlee  County.  The  Sanchez  Copper 
Project  is  served  by  a county  road  which  runs  northeast  from  Safford. 

The  City  of  Safford  operates  a municipal  airport  with  two  4,800’  paved  and  lighted  runways.  The  airport 
is  located  northeast  of  the  city,  between  the  Sanchez  Copper  Project  and  the  urbanized  areas  of  the 
valley. 

A branch  line  railroad  operates  freight  service  through  Safford  from  Miami,  Arizona,  on  the  west, 
connecting  with  the  main  line  of  the  Southern  Pacific  Railroad  at  Lordsburg,  New  Mexico,  on  the  east. 
[WEAC,  1991] 

The  proposed  access  is  on  existing  roads  and  bridges.  The  following  local  traffic  counts  (T able  3-23), 
tabulated  as  "Average  Dally  Traffic,"  were  provided  by  the  Graham  County  Engineer. 


Table  3-23 

LOCAL  TRAFFIC  COUNTS  ■ 1991 


AVERAGE 

LOCATION  DAILY  TRAFFIC 


8th  Avenue  (Safford)  Bridge  2,500 

Airport  Road  1 ,300 

Sanchez  Road  at  end  of  Airport  Road  190 

Sanchez  Road  at  Sanchez  1 1 0 

Solomon  Bridge  270 

Sanchez  Road  from  U.S.  Hwy  70  to  Solorrwn  Bridge  270 

U.S.  Hwy  70  between  8th  Avenue  and  U.S.  Hwy  666  12,000 

U.S.  Hwy  70  between  U.S.  Hwy  666  and  Sanchez  Road  Intersection  5,300 
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The  8th  Avenue  (Safford)  Bridge  is  22  feet  wide  and  1,100  feet  long.  The  bridge  will  accept  all  legal 
load  limits  for  county,  state  and  federal  highways. 

The  Solomon  Bridge  is  designed  for  rural  use,  and  the  load  limits  have  not  been  determined.  This 
bridge  would  be  adequate  for  employee  traffic,  but  because  it  is  narrow  and  has  sharp  curves  at  the 
approaches,  it  would  not  be  adequate  for  repeated  large  truck  traffic.  Sanchez  Road  on  both  sides  of 
the  Solomon  Bridge  has  periodically  washed  out  during  flooding  of  the  Gila  River. 

The  road  dimensions  of  8th  Avenue  and  the  Airport  Road  meet  or  exceed  minimum  standards  for 
county  road  design.  The  Sanchez  Road  meets  minimum  standards  for  a rural  collector.  There  is  no 
additional  right-of-way  available  on  the  majority  of  the  Sanchez  Road,  and  this  hinders  widening  and 
realignment.  The  Sanchez  Road  has  a minimum  20-foot  width  with  2-foot  shoulders.  The  width  of  this 
rural  collector  allows  400  Average  Dally  Traffic  Units  with  a speed  limit  of  40  mph.  [Graham  County 
Engineer,  1992] 

Graham  County  plans  to  extend  the  pavement  on  the  Sanchez  Road  at  least  as  far  as  the  proposed 
mine  entrance  (approximately  1 mile  of  new  pavement).  This  paving  is  planned  for  1992,  provided  that 
the  Sanchez  Copper  Project  proceeds  as  scheduled.  All  unpaved  roads  in  the  project  area  associated 
with  the  operation  will  have  dust  suppression  by  means  of  water  or  chemicals. 

Emergency  and  health/safety  vehicles  will  use  the  existing  paved  roads  and  existing  bridges  to  respond 
to  emergency  situations  associated  with  the  operation. 

Traffic  projections  for  the  operation  are  listed  in  Table  2-2. 
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4.0  Environmental  Consequences 


The  environmental  consequences  of  the  proposed  action  and  reasonable  alternatives  will  be  discussed 
by  resource,  using  the  following  assumptions: 

1.  The  proposed  action  and  reasonable  alternatives  will  be  fully  funded  and  staffed. 

2.  Existing  federal,  state  and  local  environmental  standards  are  adequate  for  protection 
of  the  environment. 

3.  Short-term  impacts  are  5 years  or  less,  and  long-term  impacts  involve  5+  years. 

4.  Impacts  will  be  direct,  unless  otherwise  stated. 

5.  Any  mitigation  measure  will  be  real,  committed  and  enforceable. 

6.  The  time  frame  for  this  project  is  20  years. 

7.  Adverse  or  beneficial  impacts  which  are  identified  as  "low"  and  "medium"  are  not 

considered  significant  impacts.  "High"  impacts  are  considered  as  significant  impacts. 

8.  The  following  areas  are  defined  as  study  areas  for  specific  resources  (Figure  4-1): 

♦ Project  area: 

♦ Lone  Star  Mining  District; 

♦ Gila  Valley;  and 

♦ Graham  County  and  portions  of  Greenlee  County  within  the  BLM  Safford 
District. 

9.  There  are  no  conflicts  with  federal,  state  or  local  land  use  plans,  policy  or  controls. 
The  proposed  action  complies  with  the  approved  BLM  Safford  District  Resource 
Management  Plan  and  the  City  of  Safford’s  Comprehensive  Development  Plan. 


The  environmental  consequences  of  each  resource  are  described  in  the  following  format: 
4.x  RESOURCE 

4.X.1  Proposed  Action 
4.X.2  Alternatives 

> No  Action 

> Alternative  Access  Route 

> Alternative  Heap  Leach  Pad  Configuration 

> Alternative  Groundwater  Disposal  Techniques 

> Alternative  Reclamation  Techniques 

> Partial  Backfilling  of  the  Pit 

4.X.3  Cumulative  Impacts 

4.X.4  Mitigation 

4.X.5  Summary  of  Impacts 
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FIGURE  4-1 

RESOURCE  STUDY  AREAS 
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Cumulative  impacts  are  the  impacts  on  the  environment  which  result  from  the  Incremental  impact  of 
the  proposed  action  when  added  to  other  past,  present,  and  reasonably  foreseeable  future  actions. 
Activities  which  were  identified  for  inclusion  in  the  cumulative  impact  section  along  with  the  proposed 
action  are: 

♦ Dorothy  B.  Placer  Mine  on  Bonita  Creek; 

♦ Phelps  Dodge  Lone  Star  Deposit; 

♦ Phelps  Dodge  Dos  Pobres  Deposit; 

♦ San  Jose  Prison  Expansion; 

♦ Mt.  Graham  Astrophysicai  Area;  and 

♦ Closure  of  four  landfills  in  the  foothills  of  the  Gila  Mountains. 

These  activities  have  impacts  on  specific  resources  in  the  study  areas  but  will  not  be  considered  for 
all  resources.  For  example,  development  of  the  Dorothy  B.  Placer  Mine  would  increase  truck  traffic  on 
Sanchez  Road;  the  Mt.  Graham  project  will  affect  the  socioeconomics  of  the  Graham/Greenlee  County 
areas,  but  will  not  be  considered  for  habitat  loss  or  water  quality  evaluations  because  of  the  significant 
distance  between  the  projects.  In  the  foreseeable  future,  it  is  assumed  that  Phelps  Dodge  will  not 
develop  more  than  one  of  its  copper  deposits. 


4.1  Air  Resources 

4.1.1  Proposed  Action 

The  Gila  Valley  was  considered  the  study  area  for  impact  analysis  of  air  quality.  The  Gila  Valley  is 
defined  as  30  miles  long  and  15  miles  wide. 

Under  the  Proposed  Action,  the  Sanchez  Copper  Project  would  mine  copper  ore  using  conventional 
open  pit  mining  techniques  and  equipment.  The  ore  would  then  be  crushed  at  the  edge  of  the  pit  and 
conveyed  to  a heap  leach  pad  located  west  of  the  pit  and  adjacent  to  the  Gila  Mountains.  Waste  rock 
would  be  taken  from  the  pit  by  trucks  to  a waste  rock  disposal  site  located  immediately  east  of  the  pit. 
Two,  much  smaller  waste  dumps  would  be  located  just  north  of  the  pit.  Access  to  the  mine  would  be 
via  the  Sanchez  county  road. 

The  potential  air  quality  impacts  include  increases  in  ambient  concentrations  of  particulate  matter 
(PMio),  nitrogen  dioxide  (NOg),  carbon  monoxide  (CO),  sulphur  dioxide  (SO2),  and  volatHe  organic 
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confounds  (VOC).  The  release  of  particulate  matter  is  the  primary  concern  because  it  has  the 
potential  to  be  released  in  the  greatest  amounts  at  the  project  site.  A complete  emissions  inventory 
has  been  calculated  for  the  proposed  action  and  is  presented  in  the  "Air  Quality  Impact  Analysis: 
Sanchez  Mining  Project"  (EnecoTech,  1992).  A summary  of  the  calculated  particutate  emissions  from 
each  activity  is  shown  in  Table  4-1 , "Particulate  Emission  Rates  - Proposed  Action."  A summary  of  the 
calculated  gaseous  pollutant  emissions  Is  shown  In  Table  4-1  A,  "Gaseous  Pollutant  Emission  Rates  - 
Proposed  Action." 

There  are  many  factors  that  influence  a facility’s  air  quality  impact,  including  the  pollutant  emission  rate, 
configuration  of  a pollutant  source,  prevailing  winds,  local  terrain  and  the  distance  from  a pollutant 
source  to  the  nearest  point  of  public  access.  The  most  important  factor  among  these  is  the  pollutant 
emission  rate  from  a facility.  The  magnitude  of  the  emission  rate  gives  a good  indication  of  the  air 
quality  impact  of  a facility.  In  general,  the  greater  the  emission  rate,  the  greater  the  air  quality  impact. 

The  expected  air  quality  impacts  resulting  from  pollutant  emissions  can  be  quantified  using 
Environmental  Protection  Agency  (EPA)  computer  models.  These  air  quality  dispersion  models  are 
able  to  take  into  account  all  of  the  above  factors,  simulate  the  dispersion  of  a pollutant  from  its  point 
of  release  and  calculate  the  resulting  downwind  concentration.  The  expected  ambient  air  quality  impact 
of  the  Proposed  Action  has  been  calculated  with  EPA’s  Industrial  Source  Complex  2 (ISC2)  models 
(Enecotech,  1992).  The  maximum  air  quality  impacts  resulting  from  operation  at  the  Sanchez  Copper 
Mine  were  calculated  to  be  below  the  allowable  Federal  and  Arizona  ambient  air  quality  standards,  as 
shown  In  Table  4-2,  "Summary  of  Maximum  Pollutant  Concentrations."  Pollutant  concentrations  given 
in  Table  4-2  include  background  concentrations  of:  10  nwrograms  per  cubic  meter  (pg/m^)  (NOg  annual 
average);  15  pg/m^  (PM^^  annual  average):  30  pg/m^  (PM,o  24-hour  average):  lilOO  pg/rn®^CO  1-hour 
and  8-hour  average):  and  20  pg/m^  {SOg  3-hour,  24-hour  and  annual  average). 
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Table  4^1 

PARTICULATE  EMSSiON  RATES  * PROPOSED  ACTION 
tons  per  year  (tpy) 


UNCONTROLLED 

CONTROLLED 

CONTROL 

SOURCE 

PM,o 

PM,o 

EFFICIENCY 

DESCRIPTION 

EMISSIONS 

EMISSIONS 

(tpy) 

(tpy) 

(percent) 

Pit,  drilling 

— 

1.1 

- 

Pit,  blasting  ore/waste 

22.4 

22.4 

- 

Pit,  loading  ore/waste  to  haul  truck 

195.4 

195.4 

- 

Pit,  hauling  ore  to  top  of  pit 

206.8 

62.0 

70 

Pit,  hauling  waste  to  top  of  pit 

388.8 

116.6 

70 

Waste  dump,  removing  cover  soil 

1.2 

1.2 

- 

Waste  dump,  unloading  cover  soil  to  stockpiles 

0.8 

0.8 

- 

Waste  dump,  cover  soil  replacement  for  reclamation 

0.1 

0.1 

- 

Waste  dump,  unloading  waste 

5.0 

5.0 

- 

Waste  dump,  dozer  activity 

4.4 

4.4 

- 

Waste  dump,  wind  erosion  of  cover  soil  piles 

0.5 

0.5 

- 

Crushing  plant,  truck  dump  to  hopper 

3.0 

0.2 

95 

Crushing  plant,  primary  crusher 

54.0 

2.7 

95 

Crushing  plant,  secondary  crusher 

84.0 

4.2 

95 

Ore  stockpile,  overhead  conveyor  belt  transfer  point 

2.1 

2.1 

- 

Ore  stockpile,  wind  erosion 

0.1 

0.1 

- 

Plant  conveyor  to  overland  conveyor  (first  transfer  point) 

3.0 

0.2 

95 

Overland  conveyor,  second  transfer  point 

3.0 

1.5 

50 

Overland  conveyor,  third  transfer  point 

3.0 

1.5 

50 

Overland  conveyor,  fourth  transfer  point 

3.0 

1.5 

50 

Shuttle  conveyor  system,  leach  pad 

18.0 

9.0 

50 

Hauling  waste,  top  of  pit  to  waste  dump 

248.4 

37.3 

85 

Hauling  ore,  top  of  pit  to  crushing  hopper 

14.9 

2.2 

85 

(2)  Road  graders 

2.5 

0.5 

80 

(15)  Support  vehicles 

24.6 

4.7 

80 

Combustion  sources,  250  hp  boiler 

0.7 

0.7 

- 

(2)  Rotary  drills 

1.2 

1.2 

- 

(17)  Haul  trucks 

15.4 

15.4 

- 

(2)  Water  trucks 

1.5 

1.5 

- 

(2)  Hydraulic  loaders 

1.3 

1.3 

- 

(2)  Track  dozers 

1.2 

1.2 

- 

Wheeled  dozer 

0.6 

0.6 

- 

(2)  Graders 

0.2 

0.2 

- 

(15)  Support  vehicles 

0.1 

0.1 

— 

TOTAL  EMISSIONS: 

1311.2 
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TABLE4-1A 

GASEOUS  POLLUTANT  EMISSION  RATES  - PROPOSED  ACTION 

tons  per  year 


POLLUTANT 

SOURCE 

EMISSIONS  (tpy) 

CO 

NO, 

SO2 

VOC 

Rotary  Drill 

2.5 

9.2 

2.5 

0.9 

Haul  Trucks 

108.1 

251.1 

27.4 

11.6 

Water  Trucks 

10.5 

24.3 

2.7 

1.1 

Hydraulic  Loader 

4.2 

13.8 

1.3 

1.8 

Track  Dozer 

2.5 

9.2 

2.5 

0.9 

Wheeled  Dozer 

6.5 

15.2 

1.3 

0.7 

Graders 

0.6 

2.6 

0.3 

0.1 

Support  Vehicles 

31.0 

0.7 

0.04 

1.0 

TOTAL  EMISSIONS: 

166.0 

326.1 

38.1 

18.2 

TABIUE4-2 

SUMMARY  OF  MAXIMUM  POLLUTANT  CONCENTRATIONS 

(Incftidmg  Background  CorK^er^ations) 

Max.  Predicted 

Max.  Predicted 

Pollutant 

Averaqinq 

Concentration 

Concentration 

Federal 

Arizona 

Time 

Off-Site 

Closest  Residence^®* 

Standard 

Standard 

(^lg/m^) 

(|ig/m^) 

(pg/m^) 

(ng/m^) 

NO2 

Annual 

50.8 

21 .4 

100 

100 

PM,o 

Annual 

33.5 

16.2 

50 

— 

PM,o 

24-Hour 

135.3 

86.3 

150 

— 

CO 

1-Hour 

1338.3 

1299.8 

40000 

40000 

CO 

8-Hour 

1231.6 

1169.4 

10000 

10000 

SO2 

3-Hour 

87.1 

61.6 

1300 

1300 

SO2 

24-Hour 

34.7 

25.9 

365 

365 

SO2 

Annual 

23.7 

20.3 

80 

80 

(a)  Model  receptors  were  placed  at  two  residences  located  south  of  the  property  boundary 
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northwest  of  the  open  pit  The  24-hour  maximum  concentration  occurred  north  of  the  open  pit, 


and  the  l-hour  CO  concenti^ion  was  south  of  the  pit.  The  maximum  3-hour  and  24-hour  SOg 
concentrations  were  located  north  of  the  leach  pad. 


In  addition  to  the  Federal  and  Ari^a  an^eru  atr^  quality  standards,  a sourcemustmeet  the  Class  II 
Prevention  of  SlgnUlcar^  Detedor^n  (PSD)  increments  it  it  is  classified  a ma^r  stationary  source  or 
a complete  major  source  PSD  application  has  been  submitted  in  the  baseline  area.  Since  neither 
of  the  above  conditions  are  met,  the  Sanchez  Copper  Project  is  not  required  to  meet  the  Class  II  PSD 
Increments. 

A Class  I PSD  area  is  defined  as  an  area  of  special  national  or  regional  value  from  a natural,  scenic, 
recreational,  or  historic  perspective  (EPA,  1990).  Class  I PSD  Increments  are  very  protective  of  air 
quality  in  these  areas  There  are  three  Class  I PSD  areas  located  within  100  Km  of  the  mine  and 
Include  Galiuro  Wilderness  Area  (71  Km),  Chirtcahua  National  Forest  (86  Km),  and  Chirlcahua  National 
Monument  (97  Km).  These  Class  I areas  were  all  included  In  the  air  quality  analysis  completed  by 
EnecoTech,  and  the  findings  show  that  the  impact  from  the  mine  on  the  Class  I areas  will  be  negligible. 


4.1.2  Alternatives 

No  Action  ^ 

Under  the  No  Action  alternative  no  further  mineral  development  would  be  allowed  and  as  a result,  no 
air  pollutants  would  be  emitted  from  mining  operations.  The  No  Action  alternative  serves  as  a baseline 
from  which  other  air  quality  impacts  may  be  compared.  Table  3-3  gives  ambient  background  levels  of 
air  pollutant  concentrations. 

Alternative  Access  Route 

From  an  air  quality  standpoint,  there  would  be  less  fugitive  dust,  because  Sanchez  Road  would  be 
paved  to  the  project  site,  and  the  gravel  access  road  would  be  less  than  one  mile  in  length.  Because 
either  route  would  be  paved  to  the  edge  of  the  project  boundary  and  both  gravel  roads  win  be  treated 
for  dust  suppression,  little  airborne  dust  would  result  from  travel  on  either  route.  Air  quality  impacts 
would  be  low. 
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Alternative  Heap  Leach  Pad  Configuration 

The  two  arternative  configurations  of  the  final  heap  leach  pad  would  have  the  same  potential  as  the 
proposed  action  to  add  fugitive  dust  to  the  environment. 

Alternative  Groundwater  Disposal  Techniques 

The  groundwater  disposal  options  will  have  a low  impact  on  air  quality. 

Alternative  Reclamation  Techniques 

Revegetation  of  the  side  slopes  of  the  heap  leach  pad  and  waste  rock  dump  will  reduce  air  pollutants. 
This  alternative  would  have  a low,  beneficial  impact  on  air  quality. 

Partial  BackflHIng  of  the  Pit 

Partial  backfilling  of  the  pit  would  result  in  increased  fugitive  dust  and  Increased  vehicle  emissions. 


4.1.3  Cumulative  Impacts 


The  Gila  Valley  is  considered  the  frame  of  reference  for  evaluating  cumulative  Inpacts  to  air  resources. 
The  impacts  Include  pioductfon  of  particulate  pollutants  associated  with  agricuftufal  activities.  The 
extensive  networks  of  dirt  and  gravel  roads  in  the  valley  influence  impacts  on  particulate  air  quality  of 
the  area.  The  lack  of  mapr  industrial  sources  results  in  little  local  contrfcution  to  CO,  SO^  and  NO^ 
concentrations.  The  developmerrt  of  the  Sarphez  mln^  and  other  mining  projects  ir?  the  areai  such  as 
the  Lone  Star  Project;  would  contribute  to  bom  particulate  arid  chenwal  air  polfcjtion  in  the  valley. 


The  federal  Clean  Air  Act  allows  for  development  of  projects  which  incrementally  degrade  air  quality 
in  an  attainmerti  area  on  a "first  come"  basis.  If  a new  project,  such  as  Lone  Star,  would  exceed  a 
designated  increment,  it  must  first  reduce  similar  polluting  sources  to  provide  for  Its  Incremental 
increase  prior  to  issuance  of  the  DEQ  Air  Quality  permit.  In  other  words,  a new  project  cannot 
produce  a pollutarrt  if  its  productton  will  cause  an  exceedence  of  the  air  quality  standard  for  that 
pollutant,  EPA-approved  pollution  diq;>ersion  modeling  of  the  Sanchez  mine  operation  indicates  that 
ail  federal  and  state  air  quality  standards  will  be  met.  Thus^  the  maxmium  ambient  inpacts  given  in 
Table  4-1  represent  cumulative  impacts.  Adherence  to  State  and  Federal  /Mr  Quality  laws  precludes 
significant  cumulative  deterioration  of  the  air  quality  in  the  area. 
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4.1.4  Mitigation 

The  mitigation  program  in  the  proposed  action  is  to  use  water  and  chemicals  on  the  haul  road  to 
suppress  dust.  Dust  will  be  controlled  on  the  crushers  and  conveyors  with  water  spray  bars  and 
ph^matid  loggers.  No  additional  mitigation  is  proposed. 

4.1.5  Summary  Of  impacts 

The  air  quality  impacts  identified  are  low  to  medium,  long-term  impacts.  The  analysis  of  the  data 
indicates  that  there  are  no  cumulative  or  significant  adverse  impacts  to  air  quality. 


4.2  Geology  and  Mineral  Resources 

4.2.1  Proposed  Action 

The  Lone  Star  Mining  District  was  defined  as  the  study  area  for  geology  and  mineral  resources.  The 
district  is  approximately  4 miles  wide  and  10  miles  long. 

The  proposed  action  will  remove  approximately  200  million  tons  of  waste  rock  and  200  million  tons  of 
ore.  The  pit  will  be  1 ,200  feet  deep  and  approximately  4,000  feet  in  diameter.  The  proposed  action 
would  create  conditions  which  may  potentially  be  affected  by  geologic  hazards.  The  geologic  hazards 
evaluated  include  slope  stability  and  seismic  events.  Potential  slope  failure  in  the  mine,  waste  rock 
dump  and  heap  leach  have  been  evaluated.  Using  conservative  design  parameters  and  quality  control 
during  construction  and  operations,  the  failure  potential  should  be  minimized  [Call  & Nicholas,  1989]. 

The  ore  deposit  will  be  removed  and  heap  leached,  with  the  ore  recovery  at  85%  to  90%.  The  open 
pit  may  have  additional  economic  copper  reserves  if  the  price  of  copper  increases  dramatically  or  if  new 
recovery  technologies  are  developed  in  the  future. 

The  open  pit  will  be  left  in  a stable  condition,  but  the  pit  will  not  be  backfilled.  This  will  create  a 
significant,  long-term,  adverse  impact. 

4.2.2  Alternatives 

No  Action 

Under  the  No  Action  Alternative,  the  project  would  not  be  developed. 
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Partial  BackflHinq  of  the  Pit 

Partial  backfilling  of  the  pit  would  result  in  potential,  economic  ore  reserves  being  buried. 


Other  Alternatives 

The  alternatives  would  not  change  the  effects  to  geologic  or  mineral  resources  which  would  occur 
under  the  Proposed  Action. 


4.2.3  Cumulative  Impacts 

The  Lone  Star  Mkiing  District  is  considered  the  frame  of  reference  lor  evaluating  cumulative  impacts 
to  geoio^  and  mineral  resources.  Past  mining  exploration  and  operations  have  been  developed  at 
a nunft)er  of  locations  IrKJlt^^  Sanchez,  Dos  Pobres,  San  Juan,  Dorothy  B and  Lone  Star.  These 
activfties  have  uUlized  only  a srnall  1 of  the  prt^ri  deposits  No  major  open  pit 

operations  have  been  {deviously  Mated  in  this  mining  district.  Current  mining  activity  In  the  district 
is  lirr^d  to  explbrationi  |4o  signifleaht  production  Of  copper  orother  mmerals  is  currentiy  taking  place. 
The  developrnent  of  AZGQ’s  Sarkjhez  niihe  and  Phelps podge's  Lone  Star  deposit  wou^W 
large  open  pits  and  development  of  approximately  1.2  billion  tons  of  ore.  This  is  a significant 
percentage  of  the  proven  deposits  (>f  this  rhiriing  district.  The  impacts  of  the  proposed  action  combiried 
wttti  past  actiwties  and  the  foreseeable  development  of  the  l^ne  Star^  d^ 
deveiopmei^  impacts  to  the  n^nerallespuices  and 

4.2.4  Mitigation 

No  mitigation  is  proposed  for  the  geology  and  mineral  resources.  However,  earthen  berms  ancJ  bame 
vwlibei^aced  afbund the  c^jeri  piti  where  necessaiy;  to  d^  Additionally,  points  of  view 

and  interpretive  signs  for  tourists  will  be  provided. 


4.2.5  Summary  of  Impacts 

Analysis  of  the  data  indicates  that  there  would  be  a significant  adverse  impact  to  the  environment  in 
the  form  of  a large,  open  pit  mine,  with  the  possibility  of  a second,  large,  open  pit  mine  by  PD.  There 
would  be  a low  beneficial  impact  to  the  socioeconomics  of  the  valley  in  terms  of  increased  tourist 
activities. 
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4.3 


Water  Resources 


4.3.1  Groundwater 

4.3.1. 1 Proposed  Action 

The  Gila  Valley  was  considered  as  the  area  of  study  for  groundwater  evaluation.  The  valley  was 
defined  as  30  miles  long  and  15  miles  wide. 

Two  major  enVifonmentat  concerns  are  the  quality  of  water  which  might  accumulate  In  the  bottom  of 
the  pit  from  infiltration  of  groundwater  and  from  precipftation,  and  the  quality  of  groundwater  under  the 
waste  durnp  cfae  to  precipitation  or  surtace  water  inf iltratii^  thro^^  the  dump.  The  quality  of  water 
which  may  accumulate  from  time  to  time  in  the  pit  bottom  Is  of  concern  primarily  due  to  its  potential 
effect  on  wildBfe  which  might  drink  or  comact  it.  The  quality  of  groundwater  under  the  waste  rock  dump 
is  of  concern  since  this  water  may  find  Its  way  into  the  Glia  River  and/or  the  aquifer  used  locally  for 
irrigation  and  domestic  purposes.  Both  of  these  concerns  are  related  to  the  acid  generating/neutralizing 
capacity  of  the  rock  and  the  leachable  constituents. 

Once  the  pit  intersects  the  saturated  conglomerate,  water  will  seep  into  the  pit.  This  seepage  can  be 
sharply  reduced  or  halted,  if  required,  through  the  use  of  a screen  of  wells  or  emplacement  of  a cutoff 
wall  south  of  the  pit. 

Based  on  available  well  records,  there  are  no  known  wells  completed  in  the  Upper  Gila  Conglomerate 
aquifer  within  a one-mile  radius  of  the  site.  The  Uji^r  Gila  Conglomerate  aquifer  does  have  a vertical 
gradient  and  discharges  to  the  floodplain  alluvium.  However,  considering  the  small  volume  of  water 
at  the  pit  site,  the  removal  of  this  water  should  not  significantly  impact  the  floodplain  alluvium. 

The  Bedrock  aquifer  at  the  site  will  also  be  intersected  by  the  mine  pit.  The  Bedrock  aquifer  has  limited 
quantities  of  water  and  should  produce  limited  quantities  of  water  in  the  pit.  There  are  no  known  wells 
completed  in  the  Bedrock  aquifer  in  the  immediate  vicinity  of  the  mine  pit.  The  mine  pit  will  cause 
limited  impacts,  if  any,  on  the  bedrock  or  overlying  aquifers. 

The  proposed  waste  rock  dump  area  is  located  in  a small,  open  side  drainage  just  east  of  the  pit  and 
one  mile  north  of  the  Gila  River.  Two  smaller  waste  rock  sites  are  located  just  northwest  of  the  pit  {see 
Figure  2-2).  Groundwater  is  present  at  approximately  100  to  150  feet  below  ground  surface  in  this 
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area.  The  waste  rock  will  consist  of  barren  alluvial,  conglomeratic  and  volcanic  overburden  and  highly 
oxidized  non-ore  interburden  from  the  pit.  Blast  tests  Indicate  the  material  will  be  comprised  of 
relatively  large  rock  fragments  and  should  generate  very  little  dust.  Meteoric  waters  will  be  able  to  pass 
through  readily,  with  reduced  retention/reaction  time. 

Visual,  microscopic  and  other  studies  indicate  both  the  ore  and  the  non-ore  interburden  contain  very 
little  relict  sulfides  from  the  original  low  sulfide  content.  On  average,  less  than  0.10%  (2  Ib/ton)  sulfide 
content  is  expected  in  the  material  from  the  pit,  most  of  which  occurs  in  the  less  permeable  portions 
of  the  rock.  Metallurgical  tests  performed  on  oxidized  ore,  non-ore  and  overburden  demonstrate  the 
material  from  the  pit  will  consume  and  not  generate  acid. 

A source  of  potential  impacts  from  the  waste  dump  is  that  of  increased  turbidity  and  sediment  load  from 
and  around  the  waste  dump.  Sediment  ponds  will  be  constructed  at  the  north  and  south  ends  of  the 
primary  waste  rock  dump  to  collect  sediment  that  may  be  generated  by  the  waste  dump  or  disturbed 
areas. 

Another  area  of  the  proposed  operation  with  the  potential  to  impact  the  hydrologic  system  is  the  heap 
leach  and  solution  ponds.  Crushed  copper  ore  will  be  stacked  on  prepared  pads  and  treated  with  dilute 
solutions  containing  sulfuric  acid,  presenting  the  potential  for  leakage  of  metal-containing  acid  solutions 
into  the  environment. 

The  proposed  heap  leach  pad  site  for  treatment  of  ore  is  located  on  range  front  terraces  west  of  the 
pit.  The  southern  edge  of  the  proposed  pad  is  more  than  a mile  and  a half  north  of  the  Gila  River. 
The  heap  will  be  built  on  art  esseptfefly  impermeable  (10"^  cm/sec)  clay-lined  pad.  The  pad  and  ponds 
will  be  built  to  equal  the  best  available  demonstrated  control  technology  (BADCT)  with  adequate  leak 
detection  systems,  and  will  require  approval  by  Arizona  DEQ. 

The  pad  surface  will  be  prepared  by  clearing,  grubbing,  and  grading  the  soil  foundation.  The  soil 
surface  will  then  be  compacted  to  create  an  underliner.  A 12-inch  compacted  clay  liner,  with  a 
minimum  permeability  of  10'^  cm/sec,  will  be  installed  over  the  compacted  soil  foundation.  The 
processing  solutions  will  be  weakly  acidic  (2  to  5 grams  per  liter  sulfuric  acid). 

Solutions  will  be  directed  through  a system  of  sub-heap  channels  to  comppsfte-lined,  perimeter 
channels  which  will  direct  solutions  into  solution  storage  ponds.  These  ponds  and  the  overflow 
cor^amment  pond  will  have  double  liners  with  leak  detection  systems,  to  prevent  any  loss  of  solution 
to  the  environment.  Pond  designs  IrKjlude  doubte-HDPE  geomembrane  liners;  a 60Tnil  layer  over  a 
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40-mlJ  layer,  separated  by  a gebteXtile  drainage  net.  The  ponds  are  designed  to  contain  a simultaneous 
100-year,  24^hour  storm  and  24-hour  draindown.  Diversion  ditches  above  and  around  the  heap  and 
solution  ponds  channel  runoff  past  these  facilities  and  back  into  the  natural  drainage  system  to  prevent 
increased  turbidity  and  sediment  load  from  the  heap/ponds  complex  {Figure  2-2). 

Several  state  and  federal  water  quality  permits  are  required  before  the  project  can  begin  operations. 
An  Aquifer  Protection  Permit  (APP)  is  required  by  the  Arizona  Department  of  Environmental  Quality 
(ADEQ).  A Section  404  (Clean  Water  Act)  Perrrtit  is  required  by  the  US  Army  Corps  of  Engineers 
(COE),  if  the  project  were  to  discharge  water,  a National  Pollutant  Discharge  Elimination  System 
(NPDES)  Permft  would  be  required  by  the  US  Environmental  Protection  Agency  (EPA).  An  EPA- 
adminlstered  Storm  Water  Permit  will  be  rec^lred  for  non-point  source  runoff  from  disturbed  areas. 
Appendix  F descrtt>es  these  permits  in  more  detail. 

4.3.1. 2 Alternatives 

No  Action 

The  No  Action  alternative  would  have  no  impact  on  groundwater.  There  would  be  no  change  in 
groundwater  quality  or  quantity. 

Alternative  Access  Route 

The  alternative  access  route  options  will  have  a low  impact  on  groundwater. 

V 

Alternative  Heap  Leach  Pad  Configuration 

The  two  alternative  heap  leach  pad  configurations  are  in  essentially  the  same  location  as  the  proposed 
action.  The  liners,  leak  detection  systems,  and  monitoring  would  be  designed  to  the  same  standards. 
Impacts  to  the  quantity  and  quality  of  groundwater  would  be  the  same  as  the  proposed  action. 

Alternative  Groundwater  Disposal  Techniques 

Option  1 would  have  a low  impact  on  groundwater,  since  the  quality  and  quantity  of  the  groundwater 
to  be  used  for  irrigation  would  be  similar  to  the  groundwater  in  the  upper  aquifer. 

Option  2 would  have  a low  to  medium  impact  on  the  Lower  Gila  Conglomerate  aquifer  associated  with 
the  Gila  Conglomerate.  The  quality  of  the  water  is  assumed  to  be  poor,  and  the  only  Arizona  DEO 
approved  method  for  disposal  would  be  reinjection  to  the  aquifer  from  which  it  was  intercepted. 
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Alternative  Reclamation  Techniques 


Revegetation  of  the  sideslopes  of  the  heap  leach  pad  and  waste  rock  dump  would  have  a low, 
beneficial  impact  on  groundwater.  The  revegetated  slopes  would  further  reduce  the  opportunity  for 
runoff  to  penetrate  deep  enough  to  affect  the  groundwater  of  the  project  site. 


Partial  BackflHinq  of  the  Pit 

The  alternative  of  partial  backfilling  of  the  pit  is  a rnethpd  of  preventing 
bottom  of  the  open  pit  followtfig  abandonment  Calculates  pitjvided  by  £3SI^  estlnfiate  that 

grou  rKiwater  Inflow  from  the  Upper  Gila  Conglomerate  and  Be^ocK  aqy^ers  following  mining  cessation 
would  be  up  to  1 70  gpm  and  250  gpm,  respectively.  Addltionai^|GSr  calculates  that  approximately 
710  gpm  (5x10^  ft^/yr)  net  precipltpon/evappratidn  outflow  is  anticipated  from  the  n^jIne  pit^^  A^^ 
ponding  would  only  occur  ephemerally  in  the  pit  in  response  to  significant  precipitation  events. 

Utaizlng  these  calculations,  it  could  be  predicted  that  Inflow  to  the  pit  from  the  Bedrock  aquifer  and 
Upper  Gila  Conglomerate  and  associated  Upper  Gila  aquifers  could  continue  at  an  estimated  1 70  gpm 
and  250  gpm  perpetually.  Partially  backfilling  the  pit  would  decrease  the  evaporation  potential  from  the 
Bedrock  aquHer;  however,  almost  complete  backfilling  of  the  pit  would  be  necessary  to  minimize  inflow 
from  the  Upper  Gila  Conglomerate  and  Upper  Glia  aquifers. 

4.3.1. 3 Cumulative  Impacts 

The  Gila  Valley  is  considered  the  frame  of  referOixe  lot  evaluatkig  Cumulative 
Impacts  to  the  quantity  and  quality  of  the  available  water  Cpmrnenced  with  the  settlement^  o^^  valley 

in  the  nineteenth  century . Today  approximately  1 30,000  acre  feet  of  groundwater  are  used  annually 
for  irrigation;  industrial  and  residential  purposes  (See  Section  3.3.1).  The  proposed  action  would  utilize 
approximately  2,600  acre  feet  of  groundwater  annually  (See  Section  2.1 .8.2).  Data  on  water  usage  in 
the  potemial  Lone  Star  project  Is  unavailable,  if  we  consider  the  size  of  this  project:  equivalent  to 
Phelps  Dodge’s  Morenci  operationi  7; pop  to  8,000  acre  feet  of  water  crould  be  used  arrnually  (See 
Sectbn  3.3.1).  Therefore,  additional  utilization  of  groundwater  wouidb^  approxirnateiy  l O.OOO  acre  feel 
per  year.  This  represents  an  increase  of  about  7,7%  over  cunent  usage.  Under  Arizona  St^  law, 
the  Gila  Valley  Is  an  open  basin  for  groundwater  use  and  development;  and  the  additional  use  of 
^oundwater  lor  these  mining  projects  is  not  considered  a significant  irnpact^ 

Cumulative  impacts  to  groundwater  quality  in  the  Gila  Valley  from  past  and  current  human  activities  are 
not  well  documented.  The  proposed  action  will  comply  with  Arizona  State  Law  and  will  use  Best 
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Avattat^  Demonstrated  Control  Technology  (BADGT)  methods  in  development  arKi  operation  of  the 
Sanchez  mine.  Presumably,  development  of  future  project,  such  as  Lone  Star,  will  follow  similar  laws . 
The  BADCT  standards  for  mining  ^Derations  are  designed  to  prevent  degradation  of  groundwater 
aquifers.  With  this  in  mind,  the  cumulative  impacts  to  Gila  Valley  groundwater  quality  from  the 
proposed  action  and  any  subsequent  mining  developments  should  be  insignificant. 


4.3.1. 4 Mitigation 

Interceptor  wells  and  a cut-off  wall  have  been  recommended  in  the  proposed  action  if  groundwater  from 
the  l^}per  Qua  aquifer  appears  to  be  seeping  into  the  pit.  No  additional  mitigation  measures  are 
proposed. 

4.3.1. 5 Summary  of  impacts 

Analysis  of  the  data  indicate  that  there  are  no  cumulative  or  significant  adverse  impacts  to  groundwater. 


4.3.2  Surface  Water 

V 

4.3.2.1  Proposed  Action 

The  Gila  Valley  was  considered  as  the  study  area  for  analysis  of  surface  water  impacts.  The  valley 
is  defined  as  30  miles  long  and  15  miles  wide. 

Surface  water  runoff  will  be  controlled  by  using  a combination  of  diversion  ditches  and  sedimentation 
ponds.  Diversion  ditches  and/or  sedimentation  ponds  will  be  installed  around  the  mine  pit,  waste  rock 
dump,  and  the  leach  pad.  All  the  diversion  ditches  will  be  designed  to  divert  the  runoff  from  a 100- 
year,  24-hour  storm.  The  diversion  ditches  will  be  rip-rapped  where  necessary  to  minimize  erosion. 
Sedimentation  ponds  will  be  designed  to  contain  the  runoff  from  the  1 00-year,  24-hour  storm. 

A diversion  ditch  will  be  constructed  above  the  mine  pit.  The  watershed  above  the  mine  pit  covers  and 
area  of  approximately  500  acres.  The  ditch  will  collect  runoff  from  the  northwest  side  of  the  pit  and 
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route  the  water  along  the  west  side  of  the  pit.  Discharged  water  will  enter  the  lower  portion  of  the  small 
unnamed  canyon  west  of  the  open  pit. 


At  the  waste  rock  dump,  secRmentation  pofrfs  will  be  constructed^^  the 
c&jmp  to  collect  sediment  thatmay  be  generated  by  the  dump  or  disturbed  areas. 


At  the  leach  pad  and  solution  ponds  location,  diversion  ditches  will  be  constructed  above  the  pad  and 
ponds.  The  diversion  ditches  will  route  runoff  to  existing  drainage  channels  located  to  the  east  and 
west. 

The  pregiiar^  leach  ponds  wiii  be  iocated|k^n^radle#^i^ 

pad.  To  determine  runoff  storage  requirements,  a water  balance  was  |»-epared  covering  a three  year 
period.  The  rainfall  during  each  year  was  assumed  to  be  equal  to  the  wettest  year  on  record  for 
Saflofd  {17.41  indies).  A 100-year  24-hour  storm  was  assumed  to  occur  In  the  middle  of  the  second 
year.  Total  available  capacity  of  the  ponds  will  be  26.8  miPion  gallons  (firing  Phase  1 of  the  operation 
and  66  mHlidn  gallons  for  Phases  2 and  3.  (Section  2.1 .6.2). 

Impacts  to  the  quantity  of  surface  water  from  the  proposed  action  should  be  low  to  medium.  Diversion 
ditches  will  reroute  the  runoff,  but  the  ditches  will  not  retain  the  water.  Runoff  will  reach  the  Gila  River 
and  not  reduce  river  flows.  Direct  precipitation  on  the  leach  pad  and  solution  ponds  will  be  entrained 
into  the  process  and  removed  from  the  Gila  River  system.  However,  the  leach  pad  and  solution  ponds 
cover  a very  limited  area  which  represents  a very  small  portion  of  the  Gila  River  drainage  basin. 
Impacts  to  flows  in  the  Gila  River  should  be  negligible.  Direct  precipitation  collecting  in  the  mine  pit 
will  be  pumped  out  and  used  in  the  processing  operation. 

There  may  be  short-term  increases  in  sediment  loads  during  construction  of  the  facilities  and  at  the 
start  of  operations.  Sediment  increases  should  be  minor  due  to  the  limited  amounts  of  precipitation. 
Impacts  to  surface  water  quality  will  be  low.  As  discussed  in  Section  4.3.1. 1,  the  waste  rock  has  a 
minor  sulfide  content  which  minimizes  the  potential  for  acid  generation  and  metal  leaching.  Runoff  or 
discharges  from  the  waste  dump  or  mine  pit  should  not  have  increased  metal  concentrations  in  surface 
water.  As  discussed  previously,  the  leach  pad  and  solution  ponds  will  be  lined  to  prevent  leakage  and 
impacts  to  surface  water.  There  is  an  overflow  pond  downstream  of  the  solution  ponds  to  collect  any 
excess  fluids  that  may  overflow  the  ponds  due  to  power  failures  or  storm  events.  The  impact  to  surface 
water  would  be  low  to  medium,  and  long  term. 
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4.3.2.2 


Alternatives 


No  Action 

The  No  Action  alternative  would  eliminate  impacts  to  surface  water. 

Alternative  Access  Route 

The  alternative  access  route  would  sHghtly  Increase  the  sediment  load  of  surface  water  runoff  during 
construction.  After  the  road  is  paved  and  culverts  are  Installed,  the  natural  mnoff  sediment  load  will 
stabilize.  Impacts  to  surface  water  would  be  low  and  short  term. 

Alternative  Heap  Leach  Pad  Configurations 

Impacts  to  surface  water  would  be  the  same  as  the  proposed  action. 

Alternative  Groundwater  Disposal  Techniques 

The  two  options  would  have  low  to  medium  impacts  on  surface  water. 

Alternative  Reclamation  Techniques 

The  reclamation  of  sideslopes  would  further  reduce  sedimentation  of  surface  water,  thus  providing  a 
low,  beneficial  impact. 


Partfal  BacktilUno  of  the  Pit 

Impacts  to  surface  water  would  be  the  same  as  the  proposed  action. 


4.3.2.S  Cumulative  Impacts 

The  Gila  Valley  was  used  f or  the  If ame  of  reference  to  evakiate  cumulative  impacts  to  surface  water. 
The  settlement  of  the  Gila  VaSey  led  to  rm^r  Impacts  on  the  ^ity  and  quality  of  surface  water  m 
the  valley,  historic  mining  operations  and  associated  ^ils  have  also  Impacted  these  surface  waters. 
Current  mining  activities  utize  no  surface  water  and  contribute  Sttie  in  the  way  of  water  pollution.  The 
Dorothy  B:  Placer  Mirre  has  disturbed  about  45  acres  and  may  contrftHJte  small  quantities  of  sediment 
to  the  Gila  River. 


The  proposed  actbnwitt  disturb  about  1,400  acres,  and  even  with  mitigation  measures  m place,  may 
corrtrfcute  sediment  to  the  Gila  River  during  periods  of  Wgh  prec^atlon.  The  Sanchez  mine  design 
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rec^irements  make  splits  of  toxto  solutions  river  an  unlikely  event  The  same  design 

requirements  apply  to  the  Lone  Star  mine  which  is  located  rmjch  farttier  from  the 
deveiopmertf  of  the  Lone  Star  mine  may  disturb  approxtfnately15^CH)0  aci^s  and  add  more  sediment 
to  the  river.  The  (^rnbmation  m all  these  pstoriCv  Currertt  arid  foreseeable  Impacts  have  s 
infected  the  quantity  and  quality  of  surface  water  In  the  Gila  River.  The  Sanchez  mine  is  expected 
to  have  no  effect  on  the  r^antity  and  rninirnal  effect  ori  qu^rty  of  water  in  the  Gila  River. 


4.S.2.4  Mitigation 

The  proposed  action  includes  mitigation  to  control  surface  water  degradation.  Diversion  ditches  will 
route  runoff  around  disturbed  sites.  Rip-rap  will  be  used  in  the  diversion  ditches  as  necessary  to  slow 
runoff  velocities  and  decrease  erosion.  Water  collected  from  disturbed  areas  will  be  collected  in 
sedimentation  control  ponds. 

Further  mitigation  of  the  routed  runoff  water  Is  possible  by  assuring  that  the  water  entering  the  original 
drainages  will  be  on  the  same  stream  gradient,  or  energy  reducers  will  be  installed  to  slow  the  velocity 
of  the  runoff  water. 


4.3.2.S  Summary  of  Impacts 

Analysis  of  the  data  indicates  that  there  are  no  significant  adverse  impacts  to  the  surface  water  quality 
or  quantity.  In  the  foreseeable  future,  the  PD  Lone  Star  project  would  have  cumulative  impacts  on 
surface  water  when  added  to  the  Dorothy  B.  Placer  Mine  and  Sanchez  Copper  Project. 
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4.4  Soils 

4.4.1  Proposed  Action 

The  Study  area  for  soils  was  the  project  area.  For  cumulative  impacts,  the  Gila  Valley  was  studied. 

This  a<^jon  would  result  in  the  disturbance  of  1;4D0  acres  of  soil.  Impacts  to  soil  would  include  soil  loss 
due  to  inefficient  salvage,  erosional  losses,  destruction  of  natural  soil  profiles,  and  reduction  in  natural 
biological  activity.  Reclamation  activities  will  reestablish  soil  on  765  acres  of  disturbance.  The  mine 
pit  (277  acres),  the  heap  slopes  (265  acres)  and  the  dump  slopes  (72  acres)  will  not  be  reclaimed.  In 
addition;  some  fill  and  the  secfiritentsft  Thus,  there 

will  be  a 635-acre  loss  of  soil  habitat  and  its  natural  productivity. 

The  control  of  soil  erosion  will  be  important  during  operation  and  final  reclamation.  Soil  erosion  by  wind 
and  water  may  deteriorate  air  and  water  quality  and  contribute  to  the  difficulty  of  revegetation.  Erosion 
control  measures  will  be  implemented  to  reduce  soil  loss  due  to  wind  and  water.  Soil  stockpiles  will 
be  located  in  topographic  sites  that  protect  them  from  water  and  wind  erosion.  Furthermore,  they  will 
be  revegetated  with  nativd  perennial  grasses. 

Soil  salvage  and  replacement  on  the  areas  to  be  revegetated  will  be  at  a depth  of  three  to  six  inches. 
Soil  can  be  salvaged  from  all  areas  to  be  affected  by  operations,  with  the  exception  of  the  rocky  hillside 
in  the  waste  rock  dump  area.  The  steepness  (1.88  to  1),  rock,  and  rock  outcrop  make  soil  salvage  in 
this  area  impractical. 

V 

Soil  materials  will  be  Immediately  vegetated  and  mulched  once  they  are  placed  on  the  heap  leach 
pads,  waste  rock  or  other  sites  to  be  reclaimed. 

Unavoidable  impacts  to  soil  will  be  mitigated  by  reclamation  and  resource  management.  Provided  that 
reclamation  is  successful,  long-term  impact  to  soils  will  be  low.  Once  vegetation  is  successfully 
established,  the  nutrient  cycling  ability  of  the  soil  will  enhance  soil  productivity  and  the  soil  forming 
processes  will  re-establish  soil  profiles. 

4.4.2  Alternatives 

No  Action 

Under  the  No  Action  alternative,  no  further  mineral  development  would  be  allowed,  and  as  a result,  no 
further  soil  loss  could  be  attributed  to  mining. 
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Alternative  Access  Route 


If  the  alternative  access  route  (utilizing  only  the  Sanchez  Road)  were  selected,  three  miles  of  gravel 
road  (Solomon  Pass  Road)  and  4 miles  of  dirt  road  would  not  require  upgrading,  thereby  eliminating 
disturbance  to  approximately  19  acres. 

Alternative  Heap  Leach  Pad  Configurations 

The  acreage  of  soil  impact  for  this  alternative  will  depend  on  the  final  configuration  and  design.  The 
two-pad  alternative  would  result  in  the  disturbance  of  approximately  100  acres  more  than  the  single 
pad. 

Alternative  Groundwater  Disposal  Techniques 

None  of  the  options  for  groundwater  disposal  will  impact  soil  resources. 

Alternative  Reclamation  Techniques 

This  alternative  would  require  the  grading  of  the  heap  leach  side  slopes  to  3:1,  and  an  additional  134 
acres  would  be  covered  with  three  to  six  inches  of  coversoil  and  revegetated.  Approximately  50  acres 
of  the  north  side  of  the  waste  rock  dump  would  be  covered  with  three  to  six  inches  of  coversoil  and 
revegetated.  The  pit  (277  acres)  and  part  of  the  waste  rock  dump  (72  acres)  would  not  receive 
coversoil.  Revegetation  of  side  slopes  would  provide  a low  to  medium  beneficial  impact  for  soil  and 
erosion  control  in  the  long  term. 

In  order  to  grade  the  sideslopes,  an  additional  100  - 200  acres  would  be  adversely  affected.  The  soil 
and  vegetation  would  be  stripped  from  the  unaffected  areas  to  allow  for  the  sideslopes  to  be  graded 
to  a flatter  slope.  This  would  partially  offset  the  beneficial  impact  of  revegetating  the  sideslopes. 

Partial  BackflHina  of  the  Pit 

Partial  backfilling  of  the  pit  would  not  noticeably  change  the  number  of  acres  reclaimed. 

4.4.3  Cumulative  Impacts 

The  Gila  Valley  is  the  area  considered  in  evaluatirig  cumulative  impacts  to  soils.  Histoncally;^^^s^^^^ 
cfisturbance  and  loss  in  the  valley  was  due  to  agricultural  activities  and  range  management  practices. 
Agricultural  activities  continue  to  expose  many  square  miles  of  so8  to  wind  and  water  erosion.  Past 
mining  activities  in  the  area  have  disturbed  unknown  quantities  of  soil  at  many  sites  in  the  valley.  The 
Dos  Pobres,  San  Juan,  Lone  Star,  Dorothy  B and  other  smaller  operations  In  rernote  locations 
disturbed  soil  during  exploration  and  production  activities. 
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The  proposed  action  will  teniporartly  disturb  af^oximatety  1,400  acres  of  soil.  After  reclamation, 
approximately  635  acres  will  remain  in  a disturbed  conditions  Measures  in  the  reclarnation  and  closure 
plan  are  designed  to  minimize  long-term  erosion  problems  on  the  unreclaimed  areas.  The  futu re 
development  of  the  Lone  Star  mine,  expansion  of  the  prison  at  San  Jose,  and  reclamation  activities  at 
the  IDorothy  B mine  could  lead  to  a net  long-term  disturbance  of  an  additional  6,500  acres  of  soil.  This 
represents  a significant  impact  to  soils  in  the  Gila  Valley.  Less  than  10%  of  this  impact  can  be 
attributed  to  the  Sanchez  mine. 

4.4.4  Mitigation 

The  proposed  action  mitigation  measures  include  salvage  of  all  available  coversoil,  protection  of 
coversoil  stockpiles,  redistribution  of  coversoil  on  all  areas  to  be  revegetated,  and  revegetation.  No 
other  mitigation  measures  are  proposed  beyond  those  presented  in  the  reclamation  plan  as  described 
in  Section  2.1.9. 

4.4.5  Summary  of  Impacts 

Analysis  of  the  data  indicates  that  there  are  no  significant  adverse  impacts  to  soil  from  the  proposed 
action.  The  cumulative  impacts  to  soil  will  not  be  significant  in  the  long  term,  because  mitigation  in  the 
form  of  reclamation  will  substantially  reduce  the  impact.  No  time  table  or  reclamation  plan  is  available 
for  the  PD  Lone  Star  project. 


4.5  Vegetation 

4.5.1  Proposed  Action 

The  Study  area  for  vegetation  is  the  project  area.  For  cumulative  impacts,  the  Gila  Valley  was  studied. 

The  proposed  action  will  impact  1 ,400  acres  of  the  Sonoran  desert  scrub  association.  Impacts  to 
vegetation  are  summarized  in  Table  4-3  by  proposed  activity  and  vegetation  type,  impacts  per 
vegetation  type  are  as  follows:  upland  729  acres,  terrace  645  acres,  and  desert  wash  26  acres.  The 
277  acres  of  upland,  terrace  and  desert  wash  vegetation  at  the  open  pit  site  are  highly  disturbed  from 
past  mining  activities. 

Revegetation  of  the  heap  leach  pads,  waste  dumps  and  all  other  disturbances,  except  the  open  pit,  will 
be  used  to  mitigate  the  vegetation  impact.  Thus,  there  will  be  a permanent  loss  of  635  acres  of  natural 
vegetation  and  a temporary  loss  of  natural  production  from  an  additional  765  acres  of  vegetation  for 
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a period  of  time  until  revegetation.  Seed  mixtures  will  be  developed  through  consultation  with  the  BLM. 
Revegetation  test  plots  will  be  developed  over  the  life  of  the  mine. 


The  proposed  action  would  not  impact  any  known  populations  of  threatened  or  endangered  plant 
species  or  impact  wetlands. 


Table  4-3 

VEGETATION  IMPACTS 
PER  VEGETATION  TYPE 

(Acres  of  Vegetation  Type) 


Proposed  Activity 

Uoland 

Terrace 

Desert  Wash 

Total 

Open  pit 

190 

81 

6 

277 

Waste  dump 

287 

184 

16 

487 

Heap  leach  pads 

115 

367 

2 

484 

Ponds 

19 

- 

1 

20 

Roads 

16 

13 

1 

30 

Facilities,  etc. 

102 

- 

- 

102 

Total 

729 

645 

26 

1400 

4.5.2  Alternatives 

No  Action 

Under  the  No  Action  alternative,  there  would  be  no  additional  impacts  to  vegetation. 


Alternative  Access  Route 

The  aft^ative  erf  u^r^  pn^  ^e  SarKSf^i  l^d  would  avpkJ  acres  of  the 

desert  scrub  association. 


Alternative  Heap  Leach  Pad  Configurations 

This  alternative  would  impact  the  desert  scrub  association  including  terraces,  upland,  and  the  desert 
wash  types,  and  would  affect  approximately  100  more  acres  than  the  proposed  action. 


Alternative  Groundwater  Disposal  Techniques 

These  atterr^tives  would  not  require  a dam  and  reservotf,  and  therefore  would  have  less  Irr^ct  on 
vegetation. 
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Alternative  Reclamation  Techniques 

The  reclamation  alternative  will  increase  vegetation  by  134  acres  on  the  heap  leach  sidesiopes  and  by 
50  acres  on  the  north  slopes  of  the  waste  rock  dump.  This  would  be  a medium,  beneficial  impact  for 
vegetation  in  the  long  term. 


Pattiai  Back! Itiino  of  the  PH 

Partial  backfSiing  of  the  pit  would  not  substantially  change  the  Impacts  to  vegetation. 

4.5.3  Cumulative  Impacts 

Cumulative  inlets  to  vegetatbn  are  evaluated  the  context  of  the  Glia  Valley.  During  the  nineteenth 
and  early  twentieth  certturies,  the  settlement  oithe  valley  resulted  in  the  modification  or  destruction  of 
many  square  miles  of  native  vegetation.  Historic  mining  activities  in  the  vaBey  may  have  directly 
disturbed  hundred  to  a few  thousand  acres.  Approximately  45  acres  of  disturbance  exists  at  the 
Dorothy  B placer  nrine.  About  160  acres  cax\  be  expected  to  be  disturbed  by  the  prison  expansion  at 
San  Jose. 


The  proposed  action  is  expected  to  disturb  a total  of  1,400  acres  of  native  vegetation.  Approximately 
245  acres  of  this  is  already  in  a highly  disturbed  state  due  to  ongoing  mining  activities  at  the  site.  If 
the  Lone  Star  mine  is  developed,  an  additlonai  15,000  acres  of  vegetation  could  be  disturbed  or 
destroyed.  Reclamation  activities  assoc^ed  with  the  Dorothy  B mine  and  the  closure  of  several 
fandflBs  on  public  lands  could  result  In  beneficial  impacts  to  1 15  acres  of  vegetation.  Restcftial  impacts 
to  vegetation  from  the  three  mines,  landfill  and  prison  projects  could  be  as  high  as  7,000  acres  after 
reclamation.  The  cumulative  infracts  to  vegetation  from  agriculture,  urban  development  and  mining 
activities  are  si^ificant.  However,  mining  has  played  a relatively  Inslgnific^  role.  Less  than  10%  of 
foreseeable  ^pacts  can  be  attributed  to  the  Sanchez  mine, 

4.5.4  Mitigation 

The  reclamation  plan  in  the  proposed  action  constitutes  the  mitigation  program  for  the  Sanchez  Copper 
Project.  This  includes  a salvaging  program  for  state  protected  species  and  transplanting  other  plants 
on  site  for  later  use  in  reclamation.  The  salvaging  program  will  be  coordinated  with  the  Arizona 
Department  of  Agriculture,  as  required  by  State  taw.  No  other  mitigation  is  proposed. 

4.5.5  . Summary  of  Impacts 

The  long-term  impacts  to  vegetation  from  the  Sanchez  Copper  Project  will  be  partially  mitigated  through 
the  reclamation  program.  There  will  be  significant,  short-term  impacts  to  1,400  acres.  Adherence  to 
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strict  BLM  requirements  for  reclamation  will  prevent  cumulative  or  significant  long-term  adverse  impacts 
to  765  acres  of  vegetation;  however,  tliere  wll  be  signilic^U  long-temft  irrpacts  to  635  acres  of  the 
project  site  which  wl8  not  be  revegetated. 


4.6  Wildlife 

4.6.1  Proposed  Action 

The  Study  area  for  wildlife  is  the  Gila  Valley,  which  has  been  defined  as  30  miles  long  and  15  miles 
wide. 

The  nxjst  biologically  significant  impact  resulting  from  implementation  of  the  proposed  action  is  the 
long-term  loss  of  1.400  acres  of  undisturbed  and  disturbed  wildlife  habitats.  Some  habitats,  such  as 
mine  tunnels  and  rock  outcrops,  will  be  permanently  lost,  while  most  others  will  be  at  least  partially 
reclaimed  to  former  productivity  in  the  decades  following  mining.  Impacts  to  desert  washes,  which  are 
the  most  valuable  habitat  on  site  from  a wildlife  numbers  and  diversity  perspective,  have  been  greatly 
minimized  through  sensitive  facilities  siting. 

Wildlife  inhabiting  the  area  disturbed  by  mining  will  be  killed  by  construction  activities  (slower,  less 
mobile  wildlife,  such  as  most  herpetofauna  and  small  mammals)  or  displaced  to  adjacent  habitats. 
There  would  also  be  additional  road  kills  from  the  increased  traffic.  The  local,  long-term  loss  of  forage 
and  prey  species  on  the  project  area  will  displace  local  big  game  and  predators  from  this  former  portion 
of  their  home  ranges.  Impacts  resulting  from  this  habitat  loss,  wildlife  rrx)rtality  and  displacement  will 
be  locally  severe,  but  biologically  insignificant  when  the  large  area  of  similar,  undisturbed  surrounding 
habitats  is  considered. 

A moderately-sized  maternal  colony  of  California  leaf-nosed  bats  and  cave  myotis,  the  most  sensitive 
wildlife  species  on  the  project  area,  was  displaced  to  adjacent  habitat  where  they  may  be 
accommodated  without  adverse  affect.  Flushing  bats  from  the  mine  tunnels  and  sealing  the  adits  at 
an  appropriate  time  of  year  (^uary)  rnirilrrszed  any  direct  impacts  to  this  and  other  roosting  bat 
species. 

Other  high-interest  wildlife  species,  such  as  javelina,  mule  deer,  and  game  birds,  will  be  adversely 
impacted  by  habitat  loss,  displacement  and  increased  human  activity  in  the  area.  Bingham  (1991) 
estimated  that  approximately  one-half  of  the  home  range  of  a javelina  herd  will  be  lost  to  the  waste  rock 
dump  at  full  buildout.  Assuming  the  javelina  range  capacity  is  full,  this  would  result  in  a long-term,  50% 
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reduction  in  the  size  of  the  herd.  It  is  also  likely  that  hunting  pressure  will  increase  in  the  surrounding 
area,  affecting  all  game  and  some  nongame  species. 

Rerouted  surface  water  flows  through  washes,  as  a result  of  upstream  diversions  around  mine  facilities, 
will  probably  not  adversely  affect  the  survival  of  established  vegetation  of  the  dependent  wildlife. 
Narrow  bands  of  similar  wash  vegetation  will  eventually  develop  along  portions  of  the  diversion  ditches 
above  their  confluence  with  the  washes. 

Contamination  of  the  Gila  River  and  aquatic  biota  by  process  solutions  is  unlikely  because  the  solution 
ponds  will  be  lined,  the  impoundments  will  be  properly  sized  and  engineered,  and  the  Gila  River  is  one 
mile  below  the  project  area,  buffered  by  desert  habitat  and  agricultural  fields. 

The  mine  pit  is  anticipated  to  intercept  the  groundwater  table  resulting  in  an  anticipated  inflow  rate  of 
200-500  gpm.  Depending  on  the  efficacy  of  intercepting  the  groundwater,  its  quantity  and  quality,  and 
the  method  selected  for  its  disposal,  dewatering  of  the  mine  pit  during  operations  could  adversely  or 
beneficially  affect  wildlife  habitat  along  any  drainage  channels,  ponds,  or  in  agricultural  fields  along  the 
former  Gila  River  bottom. 

Disposition  of  the  final  mine  pit  could  have  varying  effects  on  wildlife.  The  final  pit  will  be  1 ,200  feet 
deep.  There  will  be  a 100-foot-wide  safety  bench  at  the  3,300-foot  level,  and  a 1 00-foot-wide  haul  road 
will  spiral  from  the  pit  rim  to  the  bottom  of  the  pit.  Pit  benches  may  be  attractive  to  raptors.  If  the  pit 
partially  fills  with  water,  this  site  could  benefit  some  local  wildlife  species,  depending  on  water  quality. 
Waterfowl  will  be  attracted  to  this  pond,  and  use  will  vary  depending  on  water  quality  and  the  aquatic 
biota  that  develops  in  it.  Water  quality  could  also  influence  how  suitable  this  isolated  water  body  would 
be  as  a reintroduction  site  for  one  or  more  of  the  sensitive  native  fishes  that  are  highly  tolerant  of  poor 
water  quality. 


4.6.2  Alternatives 

No  Action 

Under  the  No  Action  alternative,  overall  wildlife  use  of  the  project  area  would  increase  slightly  as  the 
245  acres  of  unreclaimed  habitat  (Section  2.1.2),  disturbed  by  past  mining  activities,  gradually 
recovered.  Low  levels  of  hunting  and  other  wildlife-oriented  recreational  activities  would  continue  at 
intensities  dictated  by  the  interests  and  numbers  of  the  local  human  population. 
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Alternative  Access  Route 


The  alternative  access  route  (Sanchez  Road)  is  an  existing  road.  No  additional  Impacts  to  wildlife 
would  be  incurred. 

Alternative  Heap  Leach  Pad  Configurations 

These  alternatives  will  have  the  same  impact  as  the  proposed  action. 

Alternative  Groundwater  Disposal  Techniques 

The  optk)ns  f or  disposal  of  groundwater  Into  the  existlhi  lrng^ibn  sy^m  or  deep  well  Injection  would 
not  impact  wildlife. 


Alternative  Reclamation  Techniques 

Revegetation  of  additional  land  (sideslopes)  may  improve  the  habitat  for  some  wildlife  species, 
depending  on  the  vegetation  species  incorporated.  Some  wildlife  will  prefer  the  steep,  rocky  sideslopes 
remaining  on  the  waste  rock  dump.  The  low  to  medium,  long  term  impact  to  wildlife  will  be  a 
reestablishment  of  approximately  184  acres  of  vegetated  habitat  for  use  fay  wildlife. 

Partial  BackflHing  of  the  Pit 

Partial  backfilling  of  the  pit  would  result  in  apjfoxirnately  the  sarne  irnpact  to  wildlife  as  the  propo^^ 
action. 


4.6.3  Cumulative  Impacts 

The  Gila  Valley  is  the  area  considered  for  the  evaluation  Of  cuniulatlye  lm  Settlernent 

the  Gila  Valley  has  resulted  in  major  losses  of  wildSfe  hafaftati  The  vast  majority 
to  agricutturai  activities  in  the  r^arian  and  bottomland  areas.  Mining  activities  have  impacted  relatively 
siii^l  areas  of  desert  scrub  habitat  and  the  populations  of  wildlife  that  this  habiat  supports:  Hlstoric^ly, 


Current  mHiing  ad wities  Bi  the  area  have  disturbed  less  than  a few  thousand  aeies  of  habitat,^  a^^ 
nrort^lties  have  not  been  a i^oblem. 


The  effects  of  the  proposed  adion  combined  with  the  foreseeable  developmertf of  the  Lone  Star  mine, 
reclamation  of  the  Dorothy  B.  mine  and  pub^  landfills^  and  expansion  of  the  prison  could  result  ^ the 
lor^term  bss  of  1S;C0Q  acres  of  desert  scnib  habitat  Residual  losses  of  habitat  after  reclamatksn 


could  run  as  high  as  7,000  acres.  Assuming  that  the  habitat  Is  at  full  carrying  capacity,  population 
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displacement  and/or  direct  mortafity  may  be  a result  of  these  projects.  Since  the  quantity  of  desert 
scrub  babjtat  loss  to  these  proiects  is  relativeiy  low  and  it  supports  low  populations  of  wildlife,  there  will 
be  few  direct  mortalities,  and  the  cumulative  effects  of  these  projects  would  not  result  in  sgnif leant 
impacts  to  wilditfe  populations  in  the  valley. 

4.6.4  Mitigation 

The  proposed  action’s  mitigation  program  includes  the  development  of  water  sources  (sedimentation 
ponds)  for  wildlife,  and  revegetation  of  lost  habitat.  AZCO  will  fund  bat  research  in  the  area  ($2,500) 
to  help  develop  a better  understanding  of  bat  habitat. 

The  U.S.  Fish  and  Wildlife  Service,  in  a letter  dated  December  31 , 1991 , concurred  that  the  man-made 
adits  on  the  project  site  should  be  closed  to  restrict  further  use  by  bats.  This  had  a significant,  long- 
term impact  on  the  California  leaf-nosed  bats  (Macrotus  californicus)  and  cave  myotis  (Myotis  velifer) 
which  have  used  the  adits  in  the  past.  The  adits  were  only  used  part  of  the  year,  and  they  would 
eventually  be  lost  to  the  mining  operation.  The  adverse  impact  will  be  mitigated  by  use  of  other  man- 
made adits  in  the  vicinity  and  by  AZCO’s  provision  of  $2,500  for  bat  research  in  the  area. 

The  Sanchez  wildlife  water  system  was  buQt  by  BLM  and  the  Arizona  Game  and  Fish  Department,  it 
is  located  about  one  half  mile  from  the  north  end  of  the  proposed  waste  rock  pile,  which  will  be  far 
enough  to  buffer  impacts  to  wildlife  that  use  the  site.  After  discussions  with  Arizona  Game  and  Fish 
Department  personnet,  BLM  recommends  that  the  water  be  left  in  place  and  that  wildlife  use  be 
monitored  by  Arizona  Game  and  Fish  Department  during  the  life  of  the  mine.  They  will  determine  if 
wildlife  use  decreases  significantly;  if  so.  AZCO  will  mitigate  by  constructing  a similar  water  source. 

4.6.5  Summary  of  Impacts 

Long-term  loss  of  wildlife  habitat  will  occur,  but  because  of  the  poor  condition  of  the  areas  to  be 
disturbed,  the  impacts  will  be  low  to  medium. 

There  is  only  a narrow  terrace  between  the  Gila  Mountains  and  agricultural  fields  along  the  Gila  River 
in  the  vicinity  of  the  Sanchez  Copper  Project.  Many  desert  species  are  unable  to  live  in  or  travel 
through  these  other  communities.  Therefore,  for  the  life  of  this  project,  some  species  will  be  blocked 
from  their  normal  travel  routes,  and  the  exchange  of  genetic  material  of  native  plants  will  be  restricted. 
This  is  not  an  important  problem  for  the  biological  diversity  of  the  affected  plants  and  animals  at  the 
landscape,  species,  or  generic  levels.  The  17-year  life  of  the  mine  project  is  too  short  in  relation  to  the 
life  of  any  of  the  widely  distributed  species  to  affect  its  sun/ival  or  genetic  character. 


4-27 


When  the  mine  site  is  rehabilitated,  the  habitat  link  will  be  reestablished,  and  the  flow  of  individuals  and 
genetic  information  will  resume. 

Analysis  of  the  data  indicates  that  through  mitigation,  there  will  be  no  cumulative  or  significant  adverse 
impacts  to  wildlife. 


4.7  Land  Use 

4.7.1  Proposed  Action 

The  Study  area  for  this  resource  is  the  project  area.  For  cumulative  impacts,  the  Gila  Valley  was 
studied. 

The  proposed  project  is  located  on  unpatented  mining  and  millsite  claims  administered  by  the  BLM 
pursuant  to  43  CFR  3809,  the  BLM’s  regulations  governing  mining  on  public  lands.  The  proposed 
action  would  not  result  in  a change  in  the  land  status  or  ownership  in  the  project  area. 

The  principal  land  uses  in  the  immediate  area  are  cattle  grazing,  mineral  exploration,  and  wildlife 
habitat.  The  area  will  gradually  give  way  to  mining,  with  cattle  grazing  being  displaced.  The  wildlife 
habitat  will  change  at  the  pit,  waste  rock  dump  and  heap  leach  pads.  The  proposed  action  is  In 
cor^rmance  with  the  Geronlmo  Management  Framework  Plan,  api^'oved  August  3,  1973.  This 
Man^ement  Framework  Plan  states  that  In  the  area  where  the  mine  would  be  located  {Area  3), 
’'Consider  minerals  tfw  primary  resource  value;  restrict  other  uses  to  avoid  conflict,  limit  Bureau 
investment  to  fences  and  water  developmertf,  which  can  be  quickly  amoftized." 

The  proposed  action  would  be  consistent  with  the  BLM's  approved  Safford  District  Resource 
Management  Plan  (RMP).  The  overall  objective  of  minerals  management  in  the  Gila  Resource  Area 
is  to  maintain  the  public  lands  open  for  exploration  and  production  of  mineral  resources,  while  mitigating 
impacts  to  wildlife,  recreation  and  wilderness  resources. 

The  proposed  action  will  leave  277  acres  of  open  pit  which  would  be  approximately  1 ,200  feet  deep. 
This  would  be  a permanent  loss  of  grazing  land.  The  pit  could  be  used  for  wildlife  or  recreation,  but 
the  longer  term  quality  and  quantity  of  surface  water  in  the  pit  is  unknown. 

The  waste  rock  dump  will  increase  the  size  of  the  hill  on  the  east  of  the  pit  by  approximately  480  acres. 
Once  this  area  is  reclaimed,  it  should  have  a similar  appearance  to  the  existing  hill.  The  heap  leach 
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pad  will  cover  over  500  acres.  The  pad  will  be  fenced  during  operations,  but  the  fence  will  be  removed 
after  reclamation.  The  proposed  use  would  be  to  reclaim  the  pad  to  blend  with  the  surrounding 
benches  and  mesas,  and  reestablish  grazing  and  wildlife  habitat. 

The  project  area  will  be  partially  fenced  and  posted  to  discourage  the  general  public  from  using  the 
area.  There  would  be  a loss  of  recreation  in  the  form  of  hunting,  hiking,  horseback  riding,  rock 
hounding,  or  ORV  use  on  1 ,400  acres  during  the  life  of  the  project.  Recreation  use  of  the  area  will  shift 
el^where,  creating  a low,  long-term  impact.  Mine  traffic  will  have  a low  impact  on  recreational  traffic. 
The  project  will  not  impact  wilderness  areas  or  Areas  of  Critical  Environmental  Concern  (ACECs). 

Mine  development  will  result  in  a long-term  impact  to  the  project  area  until  productivity  has  recovered 
following  reclamation.  This  loss,  however,  is  relatively  low.  Considering  the  size  of  the  area  to  be 
disturbed,  the  245  acres  already  disturbed,  and  the  low  carrying  capacity,  at  most  eight  cows  will  be 
displaced  per  year  for  the  life  of  the  project  and  reclamation.  However,  impacts  to  the  two  overlapping 
allotments  also  include  the  practical  difficulty  of  moving  stock  around  the  mine  to  other  portions  of  the 
allotments.  Reclamation  efforts  will  focus  on  replacing  lost  forage  values  which  will  enhance  future 
range  productivity  for  livestock  and  wildlife. 


4.7.2  Alternatives 

No  Action 

Under  the  No  Action  alternative,  the  present  land  uses  and  values  would  be  unchanged. 

Alternative  Access  Route 

The  alternative  access  route  is  an  existing  road.  UtiSzation  of  this  road  would  not  change  the  land  use 
of  the  area. 

Alternative  Heap  Leach  Pad  Configurations 

The  alternative  pad  configurations  will  alter  land  use  and  grazing  in  essentially  the  same  manner  as 
the  proposed  action.  The  alternative  pad  configurations  will  not  impact  wilderness.  Areas  of  Critical 
Environmental  Concern,  or  the  Gila  Box  Riparian  National  Conservation  Area. 

Alternative  Groundwater  Disposal  Techniques 

There  wilt  not  be  any  additional  impacts  to  land  use  from  the  groundwater  disposal  alternatives. 
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Alternative  Reclamation  Techniques 

The  reclamation  of  additional  land  will  not  change  the  overall  land  use  of  the  project  area,  as  compared 
with  the  proposed  action. 

Partial  Backfiliinq  of  the  Pit 

Partial  backfilling  of  the  pit  would  not  substantially  change  the  future  land  use  of  the  pit. 


4.7.3  Cumulative  Impacts 

Confined  impacts  of  the  existing  projects  and  those  in  the  foreseeable  future  will  not  have  a significant 
cumulative  impact  on  the  Gila  Valley  land  use  character.  A review  of  the  data  arui  consult 
Graham  Cou  nty  officials  indicates  that  the  prefect  will  hot  have  an  adverse  cumulahve  impact  on  land 


4.7.4  Mitigation 

The  proposed  action  is  consistent  with  BILM^  land  use  plans  (Geronimo  Management  Framework  Plan 
and  Saffoid  District  Resource  Management  Plan).  The  overalt  management  program  for  the  Sanchez 
area  is  '’multiple  use."  As  mitigation  for  the  mine  development^Bt^^  requ  Ire  the  following  items  to 

avoid  conflicts  with  other  multiple  uses; 

1,  Fencing  - Fences  wil  be  Constructed  to  keep  cahle  and  dth 
from  the  heap  leach  pads,  ponds,  and  processing  facilities; 

2,  Signs  - VVarnihg  Signs  will  be  posted  at  the  acx^sS  road 

of  the  processing  facility  and  mine  to  advise  the  public  ot^  p safety 

dangers  associated  with  the  project.  Signs  and  fenclr^  will  also  be  maintained^^(^^ 
the  life  of  ttw  f»oject  on  the  no^^^  pit; 

3*  Grazing  - The  lone  Star  Aflotment  grazing  capacity  will  not  be  aftected^^  T^^ 
Sanchez  AHobnent  is  authorized  for  1 4 cows  year  round.  Mine  deveidpmertf  will 
ba^aily  de^roy  this  allotment;  lands  not  beit^  impacted  ar^  and  lack  waten 
rendering  them  useless  for  grazirig.  Where  con^  concerned,  the  BLM  does 

not  place  a v^e  on  pemnits  or  leases;  therefore;  if  corr^nsation  is  warranted,  the 
issue  should  be  between  the  permittee  and  the  mine  developer.  If  and  when  mining 
activtties  reach  the  limits  of  the  proposed  land  use,  it  is  recommended  that  the  permit 
be  cancelled  in  total. 
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4.7.5  Summary  of  Impacts 

The  proposed  action  will  have  a significant,  adverse  impact  on  277  acres  (open  pit)  plus  358  acres 
(unreclaimed  sideslopes)  of  public  lands  as  a result  of  the  proposed  action.  The  other  long-term 
impacts  will  be  mitigated  by  reclamation. 

In  the  foreseeable  future,  the  Phelps  Dodge  Lone  Star  project  could  have  a moderate  adverse  impact 
on  land  use  loss  in  the  Gila  Valley.  A beneficial  cumulative  impact  will  be  the  change  in  land  use  at 
four,  county  operated  landfills  on  public  lands.  These  are  located  in  the  foothills  of  the  Gila  Mountains, 
and  are  identified  as  follows:  the  Central,  San  Jose,  Eden,  and  Ft.  Thomas  landfills.  Over  70  acres 
will  be  returned  to  multiple  use  in  the  long  term  pter  tl^  landfills  close. 

4.8  Cultural  Resources 

4.8.1  Proposed  Action 

The  Study  area  for  cultural  resources  is  the  project  area.  Cumulative  impacts  to  cultural  resources  are 
considered  for  the  Gila  Valley. 

Impacts  to  the  38  identified  sites  could  range  from  total  destruction  by  mining  and  facilities  construction 

to  partial  destruction  resulting  from  vehicular  traffic,  associated  mining  activities,  aiidyandaii^^r^ 

from  increased  human  presence.  A treatment  program  has  been  developed,  which  considers  ali  38 

sites  identified.  The  treatment  program  has  been  reviewed  and  acc^ed  by  BLM  and  the  State 

V 

Histone  Presentation  Officer  (SHPO)  and  wifi  be  Initiated  before  any  surface  distudsanpe  Is  allowed; 

4.8.2  Alternatives 

No  Action 

None  of  the  cultural  sites  surveyed  would  be  disturbed. 

Alternative  Access  Route 

The  alternative  access  route  has  been  surveyed  for  cultural  resources.  The  one  historic  site  found 
durir^  the  survey  is  close  to  the  mine  access  road.  Road  use  wou  Id  not  affect  any  cultural  sites. 

Alternative  Heap  Leach  Pad  Configurations 

The  alternative  pad  sites  were  surveyed,  and  if  an  alternative  configuration  is  selected,  several 
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additional  cultural  sites  will  be  Impacted.  Since  the  mitigation  program  will  consider  ail  38  sites, 
alteration  of  the  pad  location  should  not  have  additional  impacts. 

Alternative  Groundwater  Disposal  Techniques 

The  method  of  groundwater  disposal  would  not  impact  the  cultural  sites. 

Alternative  Reclamation  Techniques 

This  alternative  will  not  cause  additional  impacts  to  cultural  resources,  because  the  treatment  program 
will  satisfy  the  historic  preservation  requirements  for  ail  sites. 


Partial  BackflUina  of  the  Pit 

Partial  backfilling  of  the  pit  would  have  no  erted  on  cultural  resources* 

4.8.3  Cumulative  Impacts 

Cultural  site  density  within  this  portion  of  the  Gila  Valley  is  estimated  as  high,  with  no  total  figure 
available.  The  38  sites  identified  on  the  mine  lease  area  comprise  a small  percentage  of  the  total 
expected  site  population.  Review  of  the  data  and  consurtations  vwth  SHPO  and  recognized  cultural 
resource  experts  indicate  that  when  the  rnitigatk)n  program  Is  Impierner^d,  the  project  wilt  cause 
adverse  cumulative  impacts  to  cuttur^  resources. 

4.8.4  Mitigation 

The  cultural  resource  consultant,  SWCA,  has  subrnitted  a treatment  plan  to  the  BLM  and  SHPO  for 
approval.  The  treatment  program  provides  for  mitigation  of  impacts  to  all  sites.  The  treatment  program 
also  considers  human  rerr^s  if  they  are  encountered, 

4.8.5  Summary  of  Impacts 

Cultural  sites  in  areas  of  surface  disturbance  will  be  committed  to  either  destruction  or  data  recovery: 
in  either  case,  additional  information  will  not  be  available  to  future  researchers.  Sites  not  directly 
impacted  will  be  protected  in  other  ways  (blocking  of  access  and  placmg  areas  off-limits).  Impacts  from 
increased  human  presence  remains  a possibility,  but  can  be  addressed  by  signing  and  work  force 
education.  Site  conditions  v\rlll  be  monitored  by  periodically  In^cting  the  sites  during  the  life  of  the 
project. 
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4.9 


Aesthetics 


4.9.1  Proposed  Action 

Visual  Impact 

The  visual  resource  investigation  for  the  Proposed  Action  was  conducted  using  procedures  established 
in  the  BLM  Manual,  Section  8400,  Visual  Resource  Management  (VRM).  Under  the  VRM  system,  the 
affected  environment  for  visual  resources  is  characterized  using  an  inventory  and  evaluation  process 
which  addresses  scenic  quality,  viewer  sensitivity,  and  distance  between  viewers  and  a proposed 
modification  to  the  landscape.  The  results  of  the  three-step  inventory  process  are  used  to  determine 
visual  resource  management  classes  for  lands  in  the  project  area.  Each  VRM  class  has  specific 
objectives  defining  how  the  visual  environment  is  to  be  managed  on  lands  so  designated. 

The  existing  BLM  Safford  District  Management  Framework  Plan  designates  the  project  area  as  located 
within  a VRM  Class  IV  Area.  This  class  allows  for  activities  which  require  major  modification  of  the 
existing  character  of  the  landscape.  The  level  of  change  to  the  characteristic  landscape  can  be  high. 
These  management  activities  may  dominate  the  view  and  be  the  major  focus  of  viewer  attention. 
However,  every  attempt  should  be  made  to  minimize  the  Impact  of  these  activities  through  careful 
location,  minimal  disturbance,  and  repeating  the  basic  elements.  The  area  is  also  classified  as  Scenic 
Quality  C,  Low  Sensitivity,  Background. 

Under  the  BLM  Safford  District  Resource  Management  Plan,  the  project  would  retain  the  VRM  Class  IV 
designation.  A portion  of  Bonita  Creek  would  be  classified  as  Scenic  Quality  B,  Medium  Sensitivity, 
Middleground  and  Foreground.  With  the  exception  of  a short  stretch  from  Sanchez  across  Earven  Flat, 
the  project  is  not  visible  from  the  road  east  of  Sanchez. 

Because  of  the  topography,  the  project  site  is  not  visible  along  most  of  Sanchez  Road,  and  no  project 
facility  will  be  visible  from  normally  accessible  obsen/ation  points  within  the  Gila  Box  Riparian  National 
Consen/ation  Area.  The  waste  rock  dump  may,  however,  be  visible  from  a few  high  points  along  the 
southern  National  Conservation  Area  boundary,  the  nearest  of  these  being  about  three  miles  from  the 
dump.  Project  facilities  are  not  visible  from  the  old  Safford-Morenci  Trail. 

The  waste  rock  dump  will  be  the  most  prominent  facility  from  observation  points  to  the  east  and 
southeast  of  the  project  area.  The  waste  rock  dump  will  be  screened  from  view  by  topography  from 
most  observation  points  to  the  west,  including  Safford  and  Thatcher.  The  waste  rock  dump  is  to  be 
constmcted  at  the  natural  angle  of  repose  of  the  rock,  about  37  degrees,  and  will  appear  similar  to 


4-33 


natural  talus  slopes  but  more  regular  in  form,  it  is  to  be  built  lower  than  the  mountains  and  ridges 
immediately  north  and  west,  so  that  it  will  not  stand  out  against  the  sky. 

Waste  rock  dumping  activity  would  be  visible  at  times  from  portions  of  U.S.  Highways  666  and  70  east 
of  Solomon,  and  from  some  nearby  communities. 

When  completed,  the  ore  heap  will  be  the  most  prominent  and  usually  only  facility  visible  when  viewed 
from  the  west  and  south,  including  the  Safford-Thatcher  area.  The  heap  will  be  constructed  at 
approximately  the  natural  angle  of  repose  of  the  crushed  ore.  They  are  to  be  built  close  to  the  base 
of  the  Gila  Mountains  and  will  appear  lower  than  the  topographic  crest  when  viewed  from  almost  any 
off-site  location.  The  flat-topped  heap  would  be  mesa-like  in  appearance,  similar  to  other  landforms 
in  the  nearby  terrace,  and  elsewhere  in  the  vicinity. 

Ore  is  to  be  placed  on  the  heaps  by  conveyor/stacker,  rather  than  by  dump  trucks,  which  will  result  in 
a low  level  of  activity  on  the  heap.  Ore  placement  will  be  visible  from  many  observation  points,  but  will 
not  be  prominent  due  to  the  distance  and  low  level  of  activity.  Leaching  of  the  ore  involves  spray  or 
drip  irrigation  of  the  heap,  which  should  not  be  visible  from  off  site. 

The  ponds  are  to  be  constructed  below  ground  level,  and  will  only  be  visible  from  higher  elevations  of 
surrounding  mountains.  They  are  also  to  be  relatively  small,  and  will  not  appear  prominent  from  any 
off-site  location. 

Night  lighting  for  the  project  must  meet  the  Graham  County  Lighting  Ordinance,  and  will  have  a low, 
long-term  impact. 

Acoustic  Impact 

Major  sources  of  noise  from  the  project  would  include: 

♦ mobile  mine  equipment 

♦ blasting 

♦ crushers  and  screens 

♦ conveyors,  and 

♦ rock  dumping. 

Typical  sound  levels  from  operation  of  mine  and  plant  equipment  are  given  in  Table  4-4.  MSHA 
regulations  require  that  employees  not  be  exposed  to  more  than  90  dBA  (decibels,  A scale)  for  an 
eight-hour  shift.  Engineered  control  measures  will  be  used  by  the  mining  company  to  ensure  that 
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equipment  noise  does  not  exceed  this  levei  at  the  operator’s  position  or  other  locations  where  workers 
might  be  exposed.  This  limits  the  equipment  noise  near  the  source,  which  in  turn  limits  the  noise  at 
distant  receptor  points. 

Sound  dissipates  as  the  square  of  the  distance  in  free  air.  Reflection  from  structures,  topography  and 
atmospheric  layers  can  increase  or  decrease  the  sound  levei,  depending  on  whether  sound  waves  are 
directed  toward  or  away  from  the  receptor  point.  Vegetation  and  other  sound  absorbing  materials  will 
tend  to  reduce  both  direct  and  reflected  sound  waves.  Wind  direction  and  velocity  can  also  affect  the 
sound  intensity  at  a receptor  point. 


Table  4-4 

TYPICAL  SOUND  LEVELS  FOR  MINE  AND  PLANT  EQUIPMENT 


EQUIPMENT/OPERATION 

Haul  truck,  loaded 
Haul  truck,  unloaded 
Water  truck,  10-12  mph 
Crawler  tractor 

Wheel  loaders  (2  working  together) 
Screens 

Blowers,  crushers,  feeders,  chutes 
Motors,  gear  drives,  hoppers,  pumps 
Belt  conveyors 
Primary  blasting 


DISTANCE  (feet) 

SOUND 

LEVEL 

30 

SOcBfii 

30 

77 

30 

75 

100 

72 

55 

71 

* 

95-105 

* 

90-105 

it 

85-  95 

75-  85 

1,000 

70-120 

* At  operator’s  position,  assume  30  feet 


SOURCE:  M&EC  and  manufacturers  data. 


The  approximate  distances  from  project  facilities  to  the  nearest  residences  are  as  follows: 


Pit 

3,000  feet 

Cmshing  Plant 

3,200 

Waste  dumping  point  (closest) 

1,200 

Ore  stacker  discharge  point 

6,000 

Overland  conveyor 

3,200 

Haul  truck  and  heavy  equipment  noises  from  the  pit  will  be  reduced  to  one  ten-thousandth  (1x1  O'*)  of 
their  original  level  in  free  air  by  the  time  they  reach  the  nearest  residence.  Intervening  topography  and 
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vegetation  may  further  reduce  the  noise  level.  Once  the  pit  is  developed  below  grade,  beginning  in 
year  2 of  operation,  very  little  in-pit  noise  will  reach  the  property  boundary. 

Sound  waves  from  blasting  below  the  pit  rim  would  be  directed  primarily  upward  by  the  walls  of  the  pit. 
The  only  sound  waves  to  reach  off-site  receptor  points  would  be  those  reflected  from  topography, 
clouds  or  inversion  layers  in  the  atmosphere.  Blasting  above  the  pit  rim  would  occur  primarily  during 
mine  development,  but  also  at  various  other  times  during  the  life  of  the  mine,  mainly  on  the  ridges  on 
the  north  and  east  sides  of  the  pit.  Most  of  the  pit  area  is  covered  by  a blanket  of  alluvium  up  to  300 
feet  thick,  which  may  require  little  blasting. 

The  closest  residences  to  above-pit-rim  blasting  locations  are  approximately  3,200  feet  distant.  These 
residences,  however,  are  shielded  by  topography  from  direct  sound  waves.  The  closest  partially- 
shielded  residences  are  approximately  4,400  feet  away.  Sound  waves  would  be  attenuated  to  about 
one-twentieth  (0.05)  of  their  intensity  at  1 ,000  feet  from  the  blast  at  the  nearest  residence,  without 
allowing  for  further  reduction  by  reflection  and  absorption.  Also,  blasting  would  occur  during  normal 
business  hours,  mostly  in  the  afternoons,  when  typical  agricultural  and  residential  noise  and  movement 
would  make  project  noise  less  noticeable. 


4.9.2  Alternatives 

No  Action 

Under  the  No  Action  alternative,  there  would  be  no  additional  noise  or  visual  impacts. 

Alternative  Access  Route 

The  alternative  access  route  options  would  Increase  traffic  noise  along  the  Sanchez  Road.  Upgrading 
of  existing  dirt  roads  and  substantial  increases  in  traffic  on  the  Sanchez  route  would  produce  low,  long- 
term visual  and  noise  impacts. 

Alternative  Heap  Leach  Pad  Configurations 

The  alternative  heap  leach  pad  configurations  will  have  the  same  impacts  on  visual  resources  and 
noise  levels  as  the  proposed  action. 

Alternative  Groundwater  Disposal  Techniques 

The  groundwater  disposal  program  selected  will  have  low  impacts  on  visual  resources  and  noise  levels. 
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Alternative  Reclamation  Techniques 

Revegetation  of  sidesiopes  of  leach  pads  would  be  a visual  improvement  over  the  proposed  action. 
Long-term  noise  levels  would  be  unaffected. 


Partial  Backfimno  of  the  Pit 

ParHai  backfilling  of  the  pit  would  result  in  lengthened  operations,  with  corresponding  noise,  for 
approximately  one  or  two  years. 

4.9.3  Cumulative  Impacts 

Emulative  impacts  tc  aesthetics  ai^  ev^uated  using  the  Gila  Valley  as  a fmme  pi  ref erence. 
mining  operations  have  had  Kttie  acoustic  impacts  in  the  vailey.  Visuai  infracts  from  historic  and 
current  activities  are  noticeable  ficm  mar?y  pomts  in  t^^  The  results  of  these 

activities  are  ciearly  visible  at  tl«  Dos  Pobres,  San  Juan  and  Lone  Star  mines.  Activities  at  the 
Sanchez  and  Dorothy  B,  mines  are  only  noticeable  from  locations  near  the  mines.  The  development 
of  the  Sanchez  and  Lone  Star  mines  wi8  have  localized  acou^lc  impacts  and  widespread  visual 
ppacts  Portions  of  the  Sanchez  mine’s  heap  leach  pad  will  be  clearly  visible  in  the  Safford-Thatcher 
area.  The  Lone  Star  mine  will  have  m^r  inlets  on  the  skyline  of  the  Gila  Mountains  and  wi8  be 
visually  prominent  from  many  areas  In  the  GSa  Valley.  The  curmilatlve  impact  from  these  projects  is 
^arly  significant.  The  Sanchez  mine  will  create  a small  fraction  of  the  total  aesthetic  impacts. 

4.9.4  Mitigation 

Blasting  will  occur  during  normal  business  hours  to  decrease  noticeability.  The  waste  rock  pile  will  be 
sloped  to  resemble  natural  contours.  Tops  of  the  waste  rock  pile  and  the  leach  pads  will  be 
revegetated.  Buildings  and  facilities  will  be  painted  earth  tone  colors. 


4.9.5  Summary  of  impacts 

The  proposed  action  will  produce  low,  long-term  impacts  to  visual  resources  and  noise  levels.  Analysis 
of  the  data  indicates  that  there  will  be  no  cumulative  or  significant  adverse  impacts  to  visual  resources 
and  noise  levels. 
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4.10  Socioeconomics 


4.10.1  Proposed  Action 

The  Study  areas  for  socioeconomics  include  Graham  and  Greenlee  Counties,  and  the  State  of  Arizona. 
Data  and  statistics  presented  in  this  section  are  from  Learning,  1991. 

Employment  and  Personal  Income 

The  Sanchez  Copper  Project  mining  plan  calls  for  a total  of  210  employees  when  operating  at  full 
production  levels.  This  represents  a direct  addition  of  210  jobs  to  the  Graham  County  economy.  Most 
of  these  jobs  could  be  filled  by  local  residents,  but  approximately  25  would  have  to  be  filled  by 
managerial  and  technical  employees  brought  in  from  outside  the  immediate  area. 

Wages  and  salaries  paid  to  project  employees  are  estimated  at  $8,155,700  per  year  average  over  the 
17  years  of  full  production  expected  for  the  project.  A contribution  of  this  amount  of  personal  income 
to  the  local  economy  each  year  would  make  the  Sanchez  Copper  Project  directly  responsible  for  6.5% 
of  the  basic  personal  income  received  by  residents  of  Graham  County  and  3.5%  of  all  personal  income 
received  by  the  county’s  residents.  This  addition  to  the  county’s  personal  income  would  reduce  the 
economic  reliance  of  the  county  on  retirement  and  welfare  from  42.2%  to  39.5%  and  its  reliance  on 
basic  government  employment  from  27.7%  to  25.9%. 

The  direct  addition  of  210  jobs  to  the  employment  level  in  Graham  County  would  increase  total 
employment  in  the  county  by  2.8%  over  the  1990  average  to  7,760.  At  the  same  time,  the  probable 
importation  of  25  new  employees  from  outside  the  area  would  increase  the  local  labor  force  by  0.3%. 
The  net  result  would  be  a drop  in  the  average  unemployment  rate  from  7.4%  in  1990  to  a rate  of  5.1%. 

Local  Purchases  of  Products  and  Services 

it  is  expected  that  the  project  will  incur  costs  for  equipment,  spare  parts,  operating  supplies  (including 
chemical  reagents  and  explosives),  electrical  energy,  motor  fuel,  and  other  products  and  services  that 
will  average  $22,587,900  per  year  during  the  17  years  of  full  production.  Of  this  total,  it  is  expected 
that  $6,661 ,200  worth  of  these  products  and  services  will  be  bought  from  suppliers  in  Graham  County, 
with  a total  of  $18,189,000  worth  bought  from  suppliers  throughout  Arizona.  Because  of  the  nature  of 
the  structure  of  the  Arizona  economy,  and  as  demonstrated  by  the  purchasing  patterns  of  other  Arizona 
copper  producers,  it  is  expected  that  $5,985,900  worth  of  products  and  services  will  be  bought  each 
year  from  suppliers  located  in  Maricopa  County  (the  Phoenix  metropolitan  area),  another  $3,000,800 
worth  will  be  bought  from  suppliers  in  the  Tucson  metropolitan  area  (Pima  County),  and  $2,533,200 
worth  will  be  bought  each  year  from  suppliers  elsewhere  in  the  state. 
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State  and  Local  Taxes  Paid  Directly 

Based  on  its  expected  rate  of  production,  1990  copper  prices,  and  existing  Arizona  tax  rates,  it  is 
expected  that  the  Sanchez  Copper  Project  will  pay  an  average  of  $720,000  per  year  in  severance  taxes 
to  the  State  of  Arizona.  Part  of  this  annual  severance  tax  payment  will  be  retained  by  the  State,  but 
part  will  be  distributed  to  county,  municipal,  and  school  district  governments  throughout  the  state, 
including  those  in  Graham  County. 

It  is  estimated  that  the  Sanchez  Copper  Project  will  pay  annual  property  taxes  of  $1 ,266,400  to  Graham 
County  as  collector  for  the  State  of  Arizona,  the  county  itself,  the  Solomonville  School  District,  the 
Eastern  Arizona  Community  College  District,  Mt.  Graham  Hospital,  and  other  local  taxing  jurisdictions. 
In  addition,  the  company  annually  will  pay  corporate  income  taxes,  sales  taxes,  unemployment 
compensation  and  workers’  compensation  taxes,  and  miscellaneous  other  taxes  and  fees,  primarily  to 
the  State  of  Arizona. 

The  separate,  direct  tax  contributions  to  state  and  local  governments  are  presented  in  Table  4-5. 
Distributions  of  these  taxes  are  presented  in  Table  4-6. 

Direct  Effect  on  Population  and  Housing 

Operation  of  the  Sanchez  Copper  Project  will  most  probably  require  the  importation  of  25  employees 
from  outside  of  Graham  County.  These  are  likely  to  be  heads  of  households,  and  therefore,  their 
addition  to  the  local  population  will  result  in  the  addition  of  approximately  87  more  people  to  the 
county’s  population  (an  increase  of  0.3%  over  the  1990  Census).  This  would  result  in  a demand  for 
25  new  housing  units,  representing  about  1 0%  of  all  new  housing  which  Graham  County  has  added 
each  year  for  the  past  decade  and  38%  of  the  new  single  family  homes  built  in  the  county  each  year. 
It  also  represents  about  4%  of  the  vacant  homes  in  the  county.  The  project  would  thus  tend  to  soak 
up  some  of  the  vacant  homes  in  the  current  real  estate  market  in  Graham  County  and  would  tend  to 
stimulate,  rather  than  burden,  the  county’s  residential  construction  industry. 

Direct  Effect  on  Local  Schools 

The  most  probable  increase  of  25  new  households  in  Graham  County  caused  by  the  opening  of  the 
Sanchez  Copper  Project  would  add  about  37  new  school-age  children  to  the  existing  population.  This 
amounts  to  19%  of  those  attending  the  Solomonville  Schools,  but  only  0.8%  of  the  4,683  students 
attending  all  four  of  the  school  districts  in  the  eastern  Gila  Valley  that  would  be  directly  affected  by  the 
increase.  This  would  not  result  in  any  significant  direct  increase  in  school  population  in  any  of  the 
school  districts  closest  to  the  project. 
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Table  4-5 

DIRECT  CONTRIBUTIONS  TO  STATE  AND  LOCAL 
GOVERNMENT  REVENUES 

(in  1990  dollars  at  1990  tax  rates) 


Tvoe  of  Contribution 

Annual  Amount 

Severance  Tax 

$ 720,000 

Property  Taxes 

State  of  Arizona 

$108,100 

Graham  County 

448,000 

Soiomonville  Schools 

226,000 

Eastern  Arizona  College 

257,200 

Mt.  Graham  Hospital 

111,200 

Other  Jurisdictions 

115,900 

1,266,400 

Corporate  Income  Tax 

86,600 

Sales  Tax  on  Purchases 

624,100 

State  Payroll  Taxes 

143,200 

Miscellaneous  Taxes  and  Fees 

20,300 

TOTAL 

$2,860,600 

SOURCE:  WEAC,  1991 , based  on  data  from  the  Arizona  Department  of  Revenue,  the  Arizona  Tax 

Research  Foundation,  and  existing  Arizona  copper  producers. 


Table  4-6 

STATE  AND  LOCAL  GOVERNMENTS 
RECEIVING  REVENUES  FROM  THE  PROJECT 

(based  on  1990  conditions) 


Government  Unit 

Annual  Revenue 

State  of  Arizona 

$ 604,000 

Graham  County 

County  Government 

$448,900 

Municipalities 

1,000 

School  Districts 

231,700 

Other  Jurisdictions 

484,300 

1,165,900 

Maricopa  County  Local  Governments 

658,000 

All  Other  Local  Governments  in  Arizona 

432.700 

TOTAL 

$2,860,600 

SOURCE:  WEAC,  1991 
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Direct  Effect  on  Other  Local  Government  Services 

The  most  probable  addition  of  25  new  households  to  the  Graham  County  population  would  not  place 
any  undue  burden  on  existing  public  safety  services  in  the  county.  The  addition  of  a new  industrial 
activity  with  its  potential  for  industrial  accidents,  however,  could  cause  some  potential  strain  on 
emergency  sen/ices  in  the  county.  To  mitigate  this  potential  adverse  impact,  the  company  would  train 
a sufficient  number  of  its  employees  as  Emergency  Medical  Technicians  to  have  at  least  two  such 
trained  personnel  on  each  work  shift  to  augment  existing  community  personnel. 

Direct  Effects  on  Local  Transportation  Facilities 

The  project  is  expected  to  operate  on  the  basis  of  three  shifts  per  day,  and  there  will  be  a significant 
increase  in  traffic  on  local  roadways  in  the  area  of  the  operation  by  commuting  workers  during  shift 
changes.  Local  roads  may  require  improvements  to  accomnx)date  increased  truck  traffic. 

The  presence  of  the  Sanchez  Copper  Project  in  eastern  Graham  County  could  provide  some  stimulus 
to  activity  at  the  Safford  Municipal  Airport,  thereby  using  what  is  a substantial  excess  capacity  and 
lowering  unit  operating  costs  for  the  city. 

Direct  Effects  on  Other  Local  Service  Sectors 

The  opening  and  operation  of  the  Sanchez  Copper  Project  and  its  resulting  probable  small  increase 
in  area  population  is  not  likely  to  have  any  significant  impact  on  local  health  care  facilities. 

The  project  will  be  a major  user  of  electric  power.  This  will  probably  require  some  expansion  of 
transmission  facilities  in  and  near  the  project,  but  these  will  be  paid  for  by  the  project  in  negotiating 
power  rates  with  the  Graham  County  Electric  Cooperative.  Excess  generating  capacity  already  exists 
in  Arizona  and  the  Southwest;  therefore,  the  project  should  not  place  an  undue  burden  on  existing 
electrical  generating  capacity  in  the  area. 

Indirect  and  Accumulated  Effects  on  Income 

The  full  economic  impact  of  the  Sanchez  Copper  Project  will  not  be  limited  to  the  direct  contributions 
of  the  enterprise  to  personal,  business,  and  government  income  through  the  project’s  own  payrolls, 
purchases,  and  tax  payments.  The  money  received  by  the  project’s  employees  as  wages  and  salaries, 
by  local  and  state  businesses  as  sales  receipts,  and  by  local  and  state  governments  as  taxes  and  fees, 
will  circulate  and  recirculate  a number  of  times  within  the  county  and  statewide  economies  before  being 
dissipated  through  leakages  or  outflows  from  these  economies  to  other  states  and  the  national 
economy.  As  this  money  circulates  and  recirculates,  it  creates  additional  indirect  personal,  business, 
and  government  income  in  a ripple  or  multiplier  effect.  As  a result  of  this  ripple  effect,  the  gains  from 
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any  new  enterprise  are  multiplied  well  beyond  the  direct  impacts  of  payroll,  purchases,  and  taxes  paid 
directly  by  the  enterprise  itself. 

In  the  case  of  the  Sanchez  Copper  Project,  its  operation  at  full-scale  production  will  create  indirect 
economic  gains  in  personal  income,  business  income,  and  local  government  revenues  for  Graham 
County.  The  full  economic  gains  to  be  realized  (on  an  annual  basis)  by  Graham  County  from  the 
operation  of  the  project  are  presented  in  Table  4-7.  For  the  economy  of  the  entire  state,  the  direct, 
indirect  and  accumulated  contributions  to  personal  income,  business  income  and  government  revenues 
for  each  year  of  operation  are  presented  in  Table  4-8. 


Table  4-7 

ACCUMULATED  ECONOMIC  EFFECT  OF  THE  PROJECT 
ON  THE  ECONOMY  OF  GRAHAM  COUNTY,  ARIZONA 

Annual  Contribution 
During  Average  Year 
of  Full  Production 

The  operation  of  the  Sanchez  Project  mine  and  plant 
will  create  for  the  Graham  County  economy  a: 

TOTAL  DIRECT  CONTRIBUTION  OF $15,982,800 

Including  direct  gains  in: 

Personal  Income  $8,155,700 

Business  Income  6,661 ,200 

Local  Government  Revenues  1,165,900 

which,  because  of  the  circulation  and  recirculation  of 
income  through  the  county’s  economy  will  result  in  a: 

TOTAL  INDIRECT  CONTRIBUTION  OF  $22,254,400 

Including  indirect  gains  in: 

Personal  Income  $4,481 ,900 

Business  Income  16,415,800 

Local  Government  Revenues  1,356,700 


to  create  an: 

ACCUMULATED  ECONOMIC  GAIN  OF  ....................... 

Including  combined  direct  and  indirect  gains  in: 

Personal  Income  $12,637,600 

Business  Income  23,077,000 

Local  Government  Revenues  2,522,600 

NOTE;  Amounts  are  in  1990  dollars 

SOURCE;  WEAC,  1991 


$38,237,200 
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Table  4-8 

ACCUMULATED  ECONOMIC  EFFECT  OF  THE  PROJECT 
ON  THE  ARIZONA  ECONOMY 

Annual  Contribution 
During  Average  Year 
of  Full  Production 

The  operation  of  the  Sanchez  Project 
will  create  for  the  Arizona  economy  a: 


TOTAL  DIRECT  CONTRIBUTION  OF 


$29,205,300 


Including  direct  gains  in: 

Personal  Income  $ 8,155,700 

Business  Income  18,189,000 

State  and  Local  Government  Revenues  2,860,600 


which,  because  of  the  circulation  and  recirculation  of 
income  through  the  state’s  economy  will  result  in  a: 

TOTAL  INDIRECT  CONTRIBUTION  OF  . 

Including  indirect  gains  in: 

Personal  Income  $1 1 ,71 3,300 

Business  Income  44,913,600 

State  and  Local  Government  Revenues  3,966,900 


. . . . $60,593,800 


to  create  an: 

ACCUMULATED  ECONOMIC  GAIN  OF  o . $89,799,100 

including  combined  direct  and  indirect  gains  in: 

Personal  Income  $19,869,000 

Business  Income  63,102,600 

State  and  Local  Government  Revenues  6,827,500 

NOTE:  Amounts  are  in  1990  dollars 

SOURCE:  WEAC,  1991 


Other  Indirect  and  Accumulated  Effects 

The  creation  of  added  personal  income  indirectly  in  Graham  County  from  the  operation  of  the  project 
will  add  approximately  281  new  jobs  to  the  county’s  employment  figures.  Combined  with  the  210  new 
jobs  created  directly  by  the  project,  that  represents  a new  addition  of  491  jobs  to  the  county’s 
employment  statistics.  Statewide,  the  project  is  expected  indirectly  to  add  566  jobs  to  the  state’s 
employment  figures.  Combined  with  the  210  new  jobs  created  directly  by  the  project,  that  represents 
a net  addition  of  776  jobs  to  the  state’s  employment  total. 
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With  the  accumulated  direct  and  indirect  increases  in  employment  expected  from  the  impact  of  the 
Sanchez  Copper  Project,  a corresponding  increase  in  the  population  of  Graham  County  is  estimated 
at  550  persons,  or  about  160  households.  The  corresponding  increase  in  housing  demand  is 
equivalent  to  67%  of  the  average  number  of  new  housing  units  put  in  place  in  Graham  County  over 
the  period  from  1981  to  1989.  This  magnitude  of  increase  in  demand  for  housing  would  allow  the  local 
construction  industry  to  sustain  its  recent  level  of  activity,  but  would  not  exceed  its  capacity. 

The  growth  of  about  2%  in  the  total  population  of  Graham  County  and  the  expected  comparable 
increase  in  the  number  of  school  age  children  requiring  education  would  not  put  undue  stress  on 
existing  educational  facilities,  particularly  in  light  of  the  increased  government  revenues  available  at  the 
same  time. 

The  same  is  true  for  public  safety  and  other  local  government  services.  The  increased  demand  for 
such  services  resulting  from  the  expected  population  increase  is  well  within  the  pattern  of  recent  growth 
and  would  not  place  undue  stress  on  existing  government  facilities  or  services. 

A 2%  increase  in  population,  combined  with  the  expected  direct  and  indirect  increases  in  personal 
income,  business  income,  and  local  government  revenues  in  Graham  County  as  a result  of  the  opening 
of  the  Sanchez  Copper  Project,  is  most  likely  to  stimulate  activity  in  the  non-go vemmental  service 
sectors  of  the  Graham  County  economy  while  providing,  almost  immediately,  the  means  to  finance  the 
resultant  growth. 

A major,  but  not  quantifiable,  economic  benefit  created  by  the  development  and  operation  of  the  project 
will  be  the  added  strength  provided  to  the  Graham  County  economy  by  the  entry  of  another  strong 
basic  (income  Importing)  economic  enterprise.  This  will  tend  to  diversify  the  local  economic  base  and 
reduce  undue  dependency  on  any  one  existing  sector  or  single  employer.  The  creation  of  a new 
industry  in  Graham  County  and  the  consequent  increase  in  employment  and  decrease  in 
unemployment  is  likely  to  have  a positive  impact  on  local  property  values,  particularly  the  values  of 
commercial  property  in  the  Safford-Thatcher-Pima  community.  The  full  extent  of  that  impact  will  depend 
in  large  part  upon  the  reactions  of  the  local  business  community  to  the  new  opportunities  created  by 
the  presence  of  a new  economic  entity  providing  both  employment  and  sales  opportunities. 

In  addition  to  the  favorable  economic  impact  on  Graham  County  and  the  state  of  Arizona,  copper 
production  by  the  Sanchez  Copper  Project  will  reduce  U.S.  dependency  on  imported  copper  and 
improve  the  national  balance-of-trade.  In  1989,  the  "net  import  reliance  as  a percent  of  apparent 
consumption"  was  9%,  or  203,000  tons  of  refined  copper  with  a value  of  approximately  $526  million. 
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as  reported  In  the  U.S.  Bureau  of  Mines  Material  Commodity  Summaries  - 1990.  Production  from  the 
Sanchez  Project  will  reduce  net  imports  by  25,000  tons  per  year,  with  a value  of  $65  million  at  1989 
prices. 

The  proposed  action  will  have  a significant,  beneficial,  long-term  impact  on  the  overall  health  of  Graham 
County.  The  action  will  provide  new  jobs  and  reduce  unemployment.  An  additional  $8.15  million  of 
annual  personal  income  will  be  generated  in  the  county,  which  will  also  provide  significant  indirect 
contributions  to  the  accumulated  economic  gain. 

4.10.2  Alternatives 

No  Action 

The  No  Action  alternative  would  preclude  the  positive  socioeconomic  impacts  on  the  Safford  area. 

Other  Alternatives 

The  alternative  access  route,  siting  options,  groundwater  disposal  techniques  and  reclamation 
techniques  would  not  alter  the  socioeconomic  impacts  caused  by  the  proposed  action. 

4.10.3  Cumulative  impacts 

The  following  sub-sections  combine  the  existing  socioeconomic  environment  of  Graham  and  Greenlee 
Counties.  This  information  was  developed  by  Western  Economic  Analysis  Center  (WEAC)  in 
January  1992.  ^ 

Population 

In  1990,  the  United  States  Bureau  of  the  Census  determined  the  population  of  Graham  and  Greenlee 
counties,  Arizona,  to  be  a combined  total  of  34,562  persons,  of  whom  more  than  three  quarters,  some 
26,554  were  residents  of  Graham  County,  with  the  other  23%,  some  8,008,  residents  of  Greenlee 
County.  Virtually  all  of  the  residents  of  Greenlee  County  lived  in  the  incorporated  municipalities  of 
Clifton  and  Duncan  and  in  the  nearby  unincorporated  communities  of  Morenci  and  Starge,  all  in  the 
southern  part  of  the  county  and  all  within  the  Safford  trade  area. 

The  population  of  the  two  counties  has  been  relatively  stable  since  1980,  with  declines  in  the  population 
of  Greenlee  County  offset  by  increases  in  the  population  of  Graham  County.  In  the  decade  prior  to 
1980,  the  populations  of  both  counties  had  increased  significantly.  Table  4-9  lists  combined  population 
figures  for  the  years  1970  through  1990. 
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Table  4-9 

POPULATION  OF  GRAHAM  AND  GREENLEE  COUNTIES,  ARIZONA 

1970-1990 


Year 

Population 

Year 

Population 

1970 

26,908 

1981 

34,300 

1971 

28,700 

1982 

34,400 

1972 

28,800 

1983 

33,300 

1973 

30,300 

1984 

33,500 

1974 

32,400 

1985 

33,000 

1975 

31,900 

1986 

32,500 

1976 

32,800 

1987 

32,700 

1977 

32,900 

1988 

32,400 

1978 

32,800 

1989 

33,100 

1979 

33,500 

1990 

34,562 

1980 

34,268 

Source  of  Data:  WEAC,  1992,  using  information  obtained  from  the 

United  States  Bureau  of  the  Census  and  the 
Arizona  Department  of  Economic  Security. 


Employment  and  Unemployment 

In  1990,  the  ciyilian  labor  force  in  Graham  and  Greenlee  Counties,  Arizona,  ayeraged  11,550,  while 
the  number  of  employed  persons  ayeraged  1 0,725,  for  an  ayerage  unemployment  rate  in  the  two- 
county  region  of  7.1%.  This  was  the  lowest  unemployment  rate  experienced  in  the  region  in  the  past 
decade.  The  total  number  of  employed  persons  In  the  two  counties  in  1 990  was  the  highest  since 
1981.  As  shown  in  Table  4-10,  howeyer,  part  of  the  decline  in  the  unemployment  rate  since  the  high 
of  27.2%  reached  in  1982  was  the  result  of  a declining  labor  force,  as  unemployed  persons  left  the 
region  during  the  recession  of  the  early  1980’s  to  find  work  elsewhere  or  simply  withdrew  from  the  labor 
force.  In  1990,  the  total  labor  force  in  the  two  counties  was  still  16%  below  the  high  reached  in  1982, 
before  such  emigration  or  withdrawal  took  place. 

The  residents  of  Graham  and  Greenlee  counties  are  heayily  dependent  upon  a limited  number  of 
actlyities  for  jobs.  As  shown  in  Table  4-11,  these  include  the  retail  and  wholesale  trade  sectors  and 
state  and  local  goyemments  as  well  as  the  mining  industry.  Virtually  all  of  the  jobs  in  the  mining  sector 
are  proyided  by  one  large  employer.  In  addition,  seasonal  agricultural  work  employs  a large  number 
of  Graham  County’s  residents  and  some  residents  of  the  Duncan  Valley  in  Greenlee  County. 
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Table  4-10 

LABOR  FORCE,  EMPLOYMENT,  AND  UNEMPLOYMENT 
IN  GRAHAM  AND  GREENLEE  COUNTIES,  ARIZONA 

1980-1990 


Year 

Labor  Force 

EmDiovment 

UnemDiovment  Rate 

1980 

12,850 

11,825 

8.0% 

1981 

12,700 

11,700 

7.9 

1982 

13,775 

10,025 

27.2 

1983 

12,425 

10,200 

17.9 

1984 

11,475 

10,600 

7.6 

1985 

10,675 

9,325 

12.6 

1986 

10,575 

9,375 

11.3 

1987 

10,850 

9,800 

9.7 

1988 

10,725 

9,600 

10.5 

1989 

11,300 

10,425 

7.7 

1990 

11,550 

10,725 

7.1 

Source  of  Data: 

WEAC,  1992,  using  information  obtained  from  the  Arizona  Department  of  Economic  Security 

Table  4-11 

COVERED  WAGE  AND  SALARY  EMPLOYMENT 
IN  GRAHAM  AND  GREENLEE  COUNTIES,  ARIZONA 

(First  Quarter  1990  - by  place  of  work) 


Industry 

Number  of 
Emolovees 

Percent 

Agriculture  (1 ) 

240 

2.9 

Mining  V 

1,600 

19.1 

Manufacturing 

200 

2.4 

Construction 

280 

3.3 

Transportation  & Public  Utilities 

170 

2.0 

Wholesale  and  Retail  Trade 

1,825 

21.8 

Finance,  insurance  & Real  Estate 

125 

1.5 

Services 

965 

11.5 

Federal  Government  (2) 

315 

3.8 

State  and  Local  Government 

2,660 

31.7 

TOTAL 

8,380 

100.0 

NOTE:  Includes  only  employees  covered  by  the  employment  security  laws  of  Arizona.  Does  not  include  self- 

employed  persons,  who  are  mostly  in  trade,  services,  and  agriculture. 

(1)  Excludes  more  than  1 ,000  seasonal  farm  workers  not  covered  by  the  employment  security  laws  of  Arizona. 

(2)  Excludes  some  federal  government  workers  who  are  not  covered  by  the  employment  security  laws  of  Arizona. 

Source  of  Data:  WEAC,  1992,  using  information  obtained  from  the  Arizona  Department  of  Economic  Security 
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Personal  Income 


Total  personal  income  received  by  residents  of  Graham  and  Greenlee  counties  has  risen  substantially 
since  the  early  1 980’s.  As  shown  in  Table  4-1 2,  the  total  amount  of  personal  income  received  by  those 
living  in  the  two-county  region  has  risen  by  almost  half  since  the  recession  low  of  1982  to  exceed  $344 
million  in  1989,  the  latest  year  for  which  reliable  estimates  are  available. 


Table  4-12 

PERSONAL  INCOME  RECEIVED  BY  RESIDENTS  OF 
GRAHAM  AND  GREENLEE  COUNTIES,  ARIZONA 
1981-1989 


Year  Wages  and  SalariesM)  Total  Personal  lncome(2) 


1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 


$154,292,000 

119.686.000 

135.791.000 

144.081.000 

140.382.000 

143.660.000 

150.230.000 

161.985.000 

169.767.000 


$261,768,000 

232.100.000 

247.174.000 

268.982.000 

257.414.000 

270.656.000 

291.246.000 

321.206.000 

344.205.000 


(1 ) Earned  by  place  of  work. 

(2)  Received  by  place  of  residence. 

Source  of  Data:  WEAC,  1992,  using  information  obtained  from  the  Bureau  of  Economic  Analysis,  U.S.  Dept,  of  Commerce 


As  Shown  In  Table  4-13,  the  total  of  $344,205,000  in  personal  Income  received  by  residents  of  Graham 
and  Greenlee  counties  in  1989  came  largely  from  a small  number  of  sources.  The  largest  was 
government,  including  federal,  state,  and  local  government  employment  as  well  as  transfer  payments 
(mostly  social  security  and  other  federal  retirement  benefits  and  welfare  payments).  Dividends,  interest, 
and  rents  were  also  a large  source  of  personal  income  in  Graham  and  Greenlee  counties  in  1989,  but 
much  of  this  personal  income  involved  payments  made  by  residents  of  the  two-county  region  to  other 
residents  of  the  region,  as  the  basic  income  brought  into  the  region  from  outside  circulated  within  the 
local  economy.  The  largest  source  of  such  basic  income,  after  state  and  federal  government,  was 
mining.  (See  Table  4-14.) 
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Table  4-13 

PERSONAL  INCOME  OF  GRAHAM  AND  GREENLEE  COUNTY  RESIDENTS  - 1989 


Source  of  Income 

Earnings  by  industry  (by  place  of  work) 
Agriculture  and  related 
Mining 
Construction 
Manufacturing 

Transportation  & Public  Utilities 
Wholesale  and  Retail  Trade 
Finance,  Insurance,  & Real  Estate 
Services 

Federal  Government 
State  and  Local  Government 
Dividends,  Interest,  and  Rent 
Net  Transfer  Payments  (1) 

Earnings  by  non-residents 


Amount  of  Personal  Income 

$ 23,826,000 

63.515.000 

10.216.000 

5.327.000 

8.861.000 

23.495.000 
4,050,000 

23.995.000 

10.638.000 

57.379.000 

43.041 .000 

70.318.000 
-456,000 


TOTAL 


$344,205,000 


(1)  Total  transfer  payments  minus  personal  contributions  for  social  insurance. 

Source  of  Data:  WEAC,  1992,  based  on  data  obtained  from  the  Bureau  of  Economic  Analysis,  U.S.  Dept,  of  Commerce 


Table  4-14 

BASIC  PERSONAL  INCOME  RECEIVED  BY  RESIDENTS  OF 
GRAHAM  AND  GREENLEE  COUNTIES,  ARIZONA  - 1989 


Source  of  Income 
Agriculture  and  related 
Mining 

Manufacturing  for  export 
Tourism 

Federal  Government  Employment 
State  Government  Employment 
Retirement  and  Welfare 


Amount  of  Income 

23.826.000 

63.515.000 
1,996,000 

787,000 

10.638.000 

33.117.000 

70.318.000 


Percent 

11.7 

31.1 
1.0 

.4 

5.2 

16.2 
34.4 


TOTAL 


$ 204,197,000 


100.0 


Source  of  Data:  WEAC,  1992,  based  on  data  obtained  from  the  U.S.  Department  of  Commerce. 
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The  cumulative  impacts  to  population,  employment,  and  annual  payroll  have  been  analyzed.  The 
present,  proposed,  and  foreseeable  future  projects  analyzed  in  association  with  the  proposed  action 
are  the  San  Jose  Prison  Expansion,  the  Mt.  Graham  Astrophysical  Area,  and  the  Phelps  Dodge  Lone 
Star  project. 

Population 

The  population  for  the  two  counties  in  1990  was  34,562.  The  labor  force  was  11,550  in  1990,  down 
from  a high  of  13,775  in  1982.  The  1990  employment  was  10,725,  with  an  unemployment  rate  of  7.1%. 
At  least  800  people  who  are  unemployed  may  be  available  for  the  labor  force.  In  addition,  part-time 
employees  and  seasonal  workers  are  not  included  in  this  estimate.  The  total  population  available  to 
work  in  Graham  and  Greenlee  counties  may  be  substantially  higher. 

Employment 

The  following  employment  estimates  were  obtained  from  existing  data  for  each  of  the  projects  listed 
below: 

AZCO’s  Sanchez  Copper  Project  210 

Phelps  Dodge  Lone  Star  (potential)  500  - 700 

San  Jose  Prison  Expansion  118 

Mt.  Graham  Astrophysical  Area  30 

858  - 1,058 

AZCO  has  estimated  that  approximately  10%  of  the  employees  (21  persons)  may  come  from  outside 
the  two-county  area.  Assuming  the  same  ratio  for  the  Phelps  Dodge  project,  50  - 70  employees  would 
relocate  to  the  area.  The  prison  employment  ratio  (non-residents/residents)  is  unknown,  but  a similar 
10%  estimate  would  yield  12  employees  from  outside  the  area.  The  Mt.  Graham  project  will  likely 
"import"  20  highly  trained  employees  from  outside  the  area.  Combining  these  estimates,  103-123 
persons  would  be  hired  from  outside  the  local  labor  force,  and  755  - 935  would  be  hired  locally. 

Annual  Payroll 

The  following  personal  income  data  has  been  published  for  three  of  the  proposed  projects: 

Company  Annual  Payroll 

AZCO  Sanchez  $ 8.15  million 

Mt.  Graham  .75  million 

San  Jose  Prison  2.50  million 
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An  estimate  for  the  Phelps  Dodge  Lone  Star  project,  extrapolated  from  AZCO’s  wage  data,  would 
amount  to  $19.4  to  27.1  million  annual  payroll. 

If  more  than  one  of  the  proposed  projects  are  developed,  cumulative  socioeconomic  impacts  will  be 
beneficial.  Safford  and  Graham/Greenlee  counties  have  an  available  labor  force  and  infrastructure  to 
accommodate  the  proposed  projects.  There  is  sufficient  time  (5+  years)  to  develop  additional 
infrastructure  to  absorb  the  potential  Phelps  Dodge  Lone  Star  project  in  the  foreseeable  future. 

4.10.4  Mitigation 

No  mitigation  is  proposed  for  socioeconomics. 

4.10.5  Summary  of  impacts 

The  proposed  and  foreseeable  projects  will  have  long-term,  cumulative  and  significant  beneficial 
impacts. 


4.11  Transportation 

4.11.1  Proposed  Action 

The  Study  area  for  transportation  is  the  Gila  Valley. 

V 

The  proposed  action  is  to  use  the  existing  highway  system  to  transport  the  majority  of  the  goods, 
supplies  and  equipment  to  Safford.  Some  material  may  come  in  by  railroad  to  Safford.  Access  from 
Safford  to  the  project  site  is  along  two  routes  --  the  8th  Avenue  (Safford)  Bridge  to  Airport  Road,  and 
the  Solomon  Bridge  to  Sanchez  Road.  Processing  stjpplies  wlii  be  routed  up  Solorrnh  Pass  Road  to 
the  processing  faculties,  and  mine  suppSes  will  be  routed  down  Sanchez  Road  to  the  pit  area  facilities. 

Supplies  and  materials  for  the  project  will  be  transported  by  trucks  on  U.S.  Highway  70.  Approximately 
28  trucks  will  enter  the  facilities  each  day.  Traffic  counts  on  U.S.  Highway  70  between  8th  Avenue  and 
U.S.  Highway  666  total  12,000  vehicles  per  day.  Traffic  counts  on  U.S.  Highway  70  between  U.S. 
Highway  666  and  the  Sanchez  Road  intersection  total  5,300  vehicles  per  day.  The  28  trucks  plus  89 
other  vehicles  would  increase  the  traffic  count  by  234  (assuming  each  vehicle  crosses  the  counter  twice 
- while  coming  to  and  leaving  the  area).  This  would  result  in  a traffic  increase  of  2%  to  4%  on  these 
two  sections  of  road. 
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The  preferred  access  routes  will  send  most  of  the  heavy  tnKik  traffic  the  Sotomori  Pass  Road  to  the 
processing  facifities.  The  m^rity  of  the  Increased  traffic  along  Sanchez  Road  will  be  passenger  cars 
and  pick-up  trucks. 

Selected,  local,  average  daily  traffic  (ADT)  counts  reflecting  existing  use  are  as  follows: 


Location 

ADT  Count 

8th  Avenue  (Safford)  Bridge 

2,500 

Airport  Road 

1,300 

Solomon  Bridge 

270 

Sanchez  Road/Airport  Road  Intersection 

190 

Proposed  Mine  Entrance  (Sanchez  Road) 

110 

Table  2-2,  Projected  Traffic,  indicates  the  increased  vehicle  use  per  day  along  Solo  mon  Pass  Road  and 
Sanchez  Road  once  mine  operations  commence.  On  Solomon  Pass  Road,  there  would  be  41 
additional  vehicles  per  day  {times  2 for  round  trips  « 82  ADT  increase!;  on  Sanchez  Road,  there  would 
be  78  additional  vehicles  per  day  (times  2 for  rourid  tr^  = 156  ADT  increase).  Sanchez  Road  is 
designed  as  rural  collector  for  an  ADT  count  of  400  at  40  mph  Sobmon  Pass  Road  will  be  upgraded 
to  this  standard  as  mine  operations  commence. 

4.1 1 .2  Alternatives 

No  Action 

Under  the  No  Action  alternative,  the  increased  road  traffic  would  not  be  experienced. 

Access  Routes 

Table  2-5,  Projected  Traffic,  incorporates  an  average  of  2 workers  per  vehicle,  resulting  in  79  vehicles 
per  day  for  employee  commuting  traffic.  A maximum  impact  calculation  would  assume  that  each 
employee  drives  his/her  own  vehicle,  thus  adding  another  79  vehicles  (times  2 for  round  trips  = 158) 
to  the  236  increase  in  traffic  previously  calculated.  Therefore,  the  maximum  ADT  count  increase  as 
a result  of  the  proposed  action,  assuming  each  employee  drives  his/her  own  vehicle,  would  be  394 
along  the  Sanchez  Road.  This  would  increase  the  ADT  counts  at  the  Sanchez  Road/Airport  Road 
intersection  to  584,  and  at  the  mine  entrance  to  504.  The  Sanchez  Road  is  considered  a rural 
collector,  and  is  designed  for  an  ADT  count  of  400  at  40  mph. 

The  alternative  action  would  have  a significant,  adverse  impact  on  the  human  environment  and  quality 
of  life  along  the  Sanchez  Road  on  the  north  side  of  the  Gila  River. 
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ParUai  BackfKHmi  of  the  Pit 

Pa^  bac^Siiog  of ; the  pit  Awouki^^  re  additional  fuel  and  operational  materials  being  transported 
to  the  site  for  an  acWitionat  one  to  two  years* 

Other  Alternatives 

Transportation  would  not  be  affected  by  selection  of  different  alternatives  for  heap  leach  pad 
configuration,  groundwater  disposal  techniques,  or  reclamation  techniques. 

4.11.3  Cumulative  impacts 

The  proposed  and  foreseeable  projects  are  dispersed  in  the  Gila  Valley.  The  common,  major  highways 
used  by  all  projects  would  be  U.S.  Highway  70  and  666.  These  highways  are  designed  for,  and  would 
accommodate,  the  additional  regional  traffic  from  the  projects.  The  most  significant  impact  would  be 
an  increased  potential  for  accidents  at  the  intersection  of  Highway  70  and  8th  Avenue. 

The  proposed  action,  the  Dorothy  B.  Placer  Mine,  and  Phelps  Dodge’s  potential  Lone  Star  project  are 
located  on  the  north  side  of  the  Gila  River.  These  projects  can  be  accessed  by  8th  Avenue  and  the 
8th  Avenue  (Safford)  Bridge  and/or  the  Sanchez  Road  and  Solomon  Bridge.  AZCO  has  projected  118 
vehicles  per  day  for  its  operation,  the  Dorothy  B.  may  have  about  25  vehicles  per  day,  and  Phelps 
Dodge  estimates  500  to  700  commuting  employees.  The  8th  Avenue  access  is  designed  for,  and  has 
the  capacity  to  handle,  this  increased  traffic,  with  low  to  medium  impacts.  Sanchez  Road  is  not 
designed  for  a significant  increase  in  traffic,  and  impacts  would  be  significant. 

4.1 1 .4  Mitigation 

The  proposed  action’s  mitigation  plan  is  to  route  ail  traffic  (other  than  commuting  employees)  over  the 
8th  Avenue  (Safford)  Bridge.  Improved  traffic  signals  and  turn  signals  at  the  intersection  of  Highway 
70  and  8th  Avenue  may  be  necessary  for  safety  mitigation.  Employees  will  be  encouraged  to  carpool 
to  re^^^^t  AZCO  and  the  county  have  ^luat^  the  Sanchez  Road  and  Solomon  Pass  Road 
accesses  and  have  developed  a mitigation  program  for  the  proposed  action  access  route.  This 
mitigation  program  (presented  in  Section  2»1\1)  was  submitted  to  the  BLM  during  the  comment  period 
for  the  Draft  EIS. 

4.11.5  Summary  of  Impacts 

The  proposed  action  will  not  impact  transportation  to  the  town  of  Safford.  Transportation  to  the  project 
site  along  the  proposed  access  route  will  not  have  a Significant,  adverse  impact  on  local  traffic. 
Mitigation  measures  are  planned  for  Sanchez  Road  and  Solomon  Pass  Road. 
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4.12  Unavoidable  Adverse  Effects 


Implementation  of  the  proposed  action  would  cause  some  adverse  effects  during  the  life  of  the  project 
which  cannot  be  avoided.  The  intensity  of  these  unavoidable  effects  will  be  lessened  by  mitigation 
measures.  In  this  discussion,  short  term  is  defined  as  the  life  of  the  project  (17-20  years):  long  term 
is  defined  as  beyond  the  proposed  life  of  the  project.  Adverse  effects  which  cannot  be  entirely 
mitigated  include  short-term  and  long-term  alteration  of  landforms  and  surface  drainage  patterns. 
Short-term  consumption  of  groundwater  by  the  operation  will  not  have  a significant  fenpact  on  current 
groundwater  users. 

Local  air  quality  will  be  affected  over  the  short  term  by  particulates  created  by  mining  and  processing 
operations.  However,  such  impact  would  be  minor,  and  resulting  air  quality  would  not  violate  Arizona 
or  federal  air  quality  standards. 

Increased  soil  erosion  from  wind  and  water  would  occur  over  the  short  term  at  the  project  site.  The 
proposed  erosion  control  program  will  minimize  this  erosion  to  acceptable  levels  but,  because  of  the 
magnitude  of  the  site,  cannot  completely  eliminate  such  erosion. 


For  the  short  term,  impacts  to  vegetation  cannot  be  mitigated.  The  length  of  time  that  these  impacts 
remain  unmitigated  will  depend  on  the  specific  component  location,  the  length  of  the  mining  operation, 
and  the  time  necessary  to  re-establish  vegetation.  This  time  period  would  extend  from  initial 
disturbance  through  the  successful  establishment  of  a self-sustaining  vegetation  community.  Vegetation 
will  be  disturbed  or  removed  from  approximately  1,400  acres.  Revegetation  will  be  implemented  on 
approximately  765  acres,  and  the  resulting  vegetation  communities  will  be  s^lar  to  original 
communities  for  the  long  term. 


Wildlife  communities  will  be  affected  in  both  the  short  and  long  term.  Site  development  will  displace 
wildlife  onto  adjacent  habitats  in  the  short  term,  particularly  mule  deer  and  javelina.  Following  closure 
and  revegetation,  wildlife  would  be  expected  to  return  to  the  site. 


There  will  be  a long-term  alteration  of  viewshed  in  the  Lower  Gila  Mountains  caused  by  the  introduction 
by  the  project  of  contrasting  colors,  lines,  and  landforms.  Over  time,  these  introduced  elements  will 
become  less  noticeable. 


Increased  traffic  in  and  around  Safford,  including  industrial  trucks,  will  have  an  adverse,  short-term 
impact  on  traffic  safety  and  the  human  environment. 
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A short-term  increase  in  the  population  of  Graham  County  would  result  from  the  project  construction 
and  operation.  Additional  people  may  move  to  the  area  as  a result  of  the  corresponding  opportunities 
for  employment  in  the  service  sector.  This  effect  can  be  considered  both  beneficial  and  adverse.  The 
current  shortage  of  rental  housing  units  would  be  somewhat  aggravated  by  the  increased  population. 


4.13  Short-Term  Use  Versus  Long-Term  Productivity 

This  section  discusses  the  balance  between  the  short-term  use  of  the  site  by  the  project  and  the  long- 
term productivity  provided  by  the  site  without  the  project.  In  this  discussion,  short  term  is  defined  as 
the  life  of  the  project  (17-20  years):  long  term  is  defined  as  beyond  the  proposed  life  of  the  project. 

The  current  uses  of  the  site  include  mineral  exploration,  cattle  grazing,  and  wildlife  habitat.  Proposed 
productivity  from  the  site  includes  production  of  copper  cathode,  approximately  210  jobs  with  an  annual 
payroll  of  approximately  $8.15  million,  and  tax  revenues  to  Graham  County  in  the  amount  of  $1.16 
million  annually.  The  site  is  also  producing  some  important  wildlife  such  as  javelina  and  mule  deer. 
The  resultant  actual  harvest  of  this  wildlife  resource  is  unknown,  but  it  is  estimated  to  be  minimal.  The 
project  area  also  supports  about  8 cows  per  year.  If  the  proposed  project  were  not  implemented,  these 
uses  and  levels  of  productivity  would  continue. 

If  the  Sanchez  Copper  Project  is  implemented,  some  of  the  short-term  uses  of  the  site  would  be 
changed  or  altered  for  the  17-20  year  life  of  the  project.  Wildlife  habitat  would  be  reduced,  as  the  site 
disturbances  would  cause  a loss  of  forage. 

AZCO  will  pump  approximately  gpm  from  the  |<^r  GilaGpi^IpnTe^^  aquifer. 

The  Lower  Gila  Conglomerate  aquifer  presently  has  limited  use.  Deep  groundwater  intercepted  in  the 
pit  (estimated  at  200  - 500  gpm)  will  offset  water  pumped  from  the  process  wells. 

Following  closure  and  revegetation,  land  use  and  productivity  of  the  site  would  be  similar  to  the 
conditions  that  existed  prior  to  project  construction.  The  open  pit  and  sideslopes  of  the  heap  leach  and 
waste  rock  dump  would  be  permanently  removed  from  vegetation  production,  but  the  remainder  of  the 
site  would  be  re  vegetated  with  a native  seed  mix  approved  by  the  BLM,  a seed  mix  which  may  include 
species  that  are  more  productive  than  those  presently  on  site.  Therefore,  there  is  the  potential  that 
vegetation  productivity  may  equal  or  exceed  pre-project  levels. 
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4.14  Irreversible  and  irretrievable  Commitment  of 
Resources 

An  irreversible  commitment  of  resources  results  when  actions  alter  an  area  to  the  point  where  it  cannot 
ever  be  restored  to  its  undisturbed  condition.  Also,  a commitment  that  completely  consumes  or 
removes  a non-renewable  resource  is  considered  an  irretrievable  commitment  of  that  resource.  The 
following  section  discusses  irreversible  or  irretrievable  commitments  of  the  proposed  action  and  the  No 
Action  alternative. 

The  excavation  of  approximately  400  million  tons  of  waste  rock  and  ore  from  the  Sanchez  Pit  would 
be  an  irreversible  commitment  of  public  land  resources  as  a result  of  project  implementation.  The 
copper  contained  in  the  ore  would  be  irreversibly  committed,  but  would  be  retrieved  and  placed  in  long- 
term use  in  the  world. 

A peak  annual  consumption  of  3 million  gallons  of  diesel  fuel  and  46,000  gallons  of  gasoline  and 
approximately  87,600  MW-hours  of  electricity  constitutes  an  irretrievable  commitment  of  these 
resources. 

Soil  losses  from  handling,  stockpiling,  and  erosion  from  topsoil  stockpiles  would  be  irreversible.  With 
more  than  20  acres  of  coversoil  stockpiles  on  the  project  site  containing  about  .5  million  cubic  yards, 
some  erosionai  losses  would  occur  but  would  be  minimized  by  seeding  the  stockpiles  for  stabilization, 
by  minimizing  handling  operations,  and  by  implementing  AZCO’s  proposed  erosion  control  procedures. 

The  Sanchez  pit  would  not  be  reclaimed,  but  may  partially  fill  with  water;  exposed  benches  and  slopes 
will  rely  on  natural  revegetation.  This  represents  an  irreversible,  long-term  loss  of  vegetation  production 
and  wildlife  habitat  on  approximately  310  acres.  The  waste  rock  disposal  area  will  eliminate  a major 
(50%  of  the  home  range  of^^e  habitat  utilized  by  javelina,  constituting  an  irreversible  impact  on 
the  javelina  population. 

The  mine  pit,  waste  rock  disposal  area,  and  heap  leach  pads  which  remain  after  closure  would 
constitute  an  irreversible  alteration  of  the  landforms,  lines,  and,  In  the  short  term,  color  of  the 
landscape.  These  alterations  of  the  visible  quality  of  the  area  would  soften  over  the  long  term,  but  are 
considered  irreversible. 

Mitigation  stipulations  have  been  proposed  as  part  of  the  project  approval  which  will  satisfy  the  historic 
preservation  requirements  for  the  irretrievable  loss  of  cultural  resources. 
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If  the  No  Action  alternative  were  to  be  implemented,  resources  would  not  be  committed  to  this  project. 
The  resources  which  would  be  consumed  by  the  proposed  action  (e.g.,  fuel,  electricity,  reagents)  would 
not  be  consumed,  $hd  the  copper  contained  in  the  Sanchez  deposit  would  not  be  recovered,  ^ripvyeyer^ 
fuel,  electricity  and  reagents  would  be  required  elsewhere  to  produce  copper  at  another  location  to 
meet  the  demand  for  co|:^>er.  Impacts  to  various  resources  (e.g.,  air,  water,  soils,  vegetation,  wildlife) 
would  be  locaSy  eliminated  in  the  No  Action  alternative. 
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5.0 


Consultation  and  Coordination 


5.1  Public  Participation  and  Scoping 

5.1.1  Introduction 

The  Safford  District  BLM  Office  (Gila  Resource  Area)  arranged  for,  participated  in  the  preparation  of, 
and  is  responsible  for  this  Flr^i  Environmental  Impact  Statement  (EIS).  This  Final  EIS  has  been 
prepared  in  order  to  review  and  analyze  the  Plan  of  Operations  submitted  by  AZCO  for  the  Sanchez 
Copper  Project  in  Graham  County,  Arizona.  The  BLM  has  solicited  public  comments  on  the  scope  of 
the  issues,  concerns,  and  alternatives  to  be  addressed  in  the  Fihal  EIS. 

5.1.2  Public  Information  Meeting 

A notice  for  a public  information  meeting  was  published  in  the  Eastern  Arizona  Courier  and  the  Arizona 
Daily  Star  for  several  weeks  before  the  meeting.  The  general  information  meeting  was  informal  and 
was  held  on  August  28, 1991 , at  the  Safford  District  Office  of  the  BLM.  Fifty-eight  people  signed  in  at 
the  door.  This  meeting  was  the  first  opportunity  for  the  public  to  have  the  project  presented  by  the  BLM 
and  AZCO  since  the  Plan  of  Operations  had  been  submitted  on  August  2, 1991.  Short  presentations 
were  made,  and  then  the  public  was  invited  to  ask  questions.  BLM  personnel  stated  that  a formal 
public  scoping  meeting  would  be  held  later  in  the  year. 

5.1.3  Public  S(^ping  Meeting 

A draft  Memorandum  of  Agreement  (MOA)  between  the  BLM  and  AZCO  for  preparing  the  EIS,  a public 
participation  plan,  and  a time  schedule  were  developed  in  August,  1991.  After  the  MOA  had  been 
finalized  and  the  State  Director  of  the  BLM  authorized  the  Public  Participation  Plan,  the  official  EIS 
process  commenced.  A Notice  of  Intent  (NOI)  to  prepare  the  EIS  was  published  in  the  Federal 
Register  on  September  27,  1991.  The  NOI  solicited  public  comments  for  the  proposed  project  on 
issues,  concerns,  and  alternatives  to  be  addressed  in  the  EIS.  The  NOI  also  stated  that  a Public 
Scoping  Meeting  would  be  held  in  Safford  on  October  21,  1991,  at  the  Public  Library  in  the  Phelps 
Dodge  Room.  At  the  Public  Scoping  Meeting,  52  people  registered  at  the  door,  and  11  people 
requested  to  give  oral  testimony.  The  BLM  also  solicited  written  comments  on  the  scope  of  the  EIS 
and  requested  that  comments  be  submitted  by  November  1 , 1991 : a total  of  37  comment  letters  were 
received. 
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5.1.4  Summary  of  Comments 

All  substantial  public  comments  regarding  the  scope  of  the  Draft  EIS  are  grouped  according  to  subject 
matter  and  are  summarized  below.  Further  refinement  and  screening  to  determine  which  issues, 
concerns  and  alternatives  are  appropriate  for  consideration  in  a Draft  EIS  were  completed  and 
presented  in  the  Public  Participation  Plan. 

Letters  and/or  comments  received  during  the  scoping  period  regarding  the  Sanchez  Copper  Project  are 
listed  below. 


DATE 

INDIVIDUAL  AND/OR  AFFILIATION 

08-19-91 

Sean  McLaughlin  - Arizona  Department  of  Environmental  Quality 

08-27-91 

Gus  Arzberger  - State  Senator,  District  8 

08-29-91 

Graham  County  Board  of  Supervisors 

09-03-91 

Jay  D.  Colvin  - Colvin  Farms 

09-03-91 

Melinda  and  Kenneth  Lee 

09-05-91 

Jack  Hyde  - Graham  County  Chamber  of  Commerce 

09-08-91 

Lainie  Levick  - Sierra  Club,  Grand  Canyon  Chapter 

09-11-91 

Thoron  Lane  - Southwest  Wildlands  Educational  Institute 

09-12-91 

Donald  H.  Woodman 

09-18-91 

Saffofd  City  Council,  City  of  Safford 

09-27-91 

Irene  Schmoller  - Cotton  Clouds 

10-02-91 

Ted  Lizanec,  Jr.  - Environmental  & Earth  Science  Consultants 

10-05-91 

Timothy  J.  Flood  - Friends  of  Arizona  Rivers 

10-21-91 

Charles  and  Gay  Cochran 

10-21-91 

J.  M.  Owens 

10-22-91 

Jessie  Lasinsky 

10-23-91 

James  F.  Moser  - Graham  County  Engineer 

10-24-91 

Marge  Howerton 

10-24-91 

Delores  Jaksich 

10-24-91 

Richard  C.  Moore 

10-24-91 

Ira  A.  Rozell 

10-24-91 

Richard  B.  Shealer,  Sr. 

10-25-91 

Sandra  Daniel 

10-25-91 

Yvonne  Hunt 

10-25-91 

Lynn  Jacobs 
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10-27-91 

Susan  Brandes  - Sierra  Club,  Grand  Canyon  Chapter 

10-27-91 

Don  Steuter  - Sierra  Club,  Palo  Verde  Group 

10-28-91 

Lainie  Levick  - Sierra  Club,  Grand  Canyon  Chapter 

10-29-91 

Odell  Henderson 

10-30-91 

Tim  Stowe 

10-31-91 

Sherri  Rozell 

No  Date 

Bonnie  Blackburn 

No  Date 

Olga  Cruz 

11-09-91 

Dr.  Howard  G.  Wilshire 

11-14-91 

David  A.  Mullon,  Jr.  - Mineral  Policy  Center 

11-15-91 

David  A.  Mullon,  Jr.  - Mineral  Policy  Center 

02-02-92 

David  A.  Mullon,  Jr.  - Mineral  Policy  Center 

Following  is  a list  of  the  subjects  comprising  the  scoping  comments  received  regarding  the  proposed 
project: 

♦ air  resources; 

♦ groundwater  use  and  potential  contamination; 

♦ surface  water; 

♦ vegetation;  ^ 

♦ wildlife  / threatened  & endangered  species; 

♦ Gila  Box  Outstanding  Natural  Area; 

♦ cultural  resources; 

♦ socioeconomics; 

♦ traffic  / noise; 

♦ toxics  / hazardous  waste; 

♦ reclamation; 

♦ cumulative  impacts; 

♦ proposed  alternatives;  and 

♦ miscellaneous  issues. 
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5.2 


Public  Participation  Plan 


The  BLM  developed  a public  participation  plan  to  indicate  the  means  of  public  contact,  identify  potential 
individuals  and  organizations  from  which  to  solicit  comments,  and  outline  time  frames  for 
accomplishment  in  accordance  with  40  CFR  1506.6.  The  plan  is  a formal  commitment  to  involve  the 
public  in  the  development  of  the  EIS  at  all  important  steps  as  determined  by  regulation  or  policy.  It 
outlines  the  individual  steps  for  public  involvement  in  the  EIS  process  to  identify  and  deal  with  public 
concerns  and  needs.  This  process  assists  the  BLM  in: 

♦ Informing  the  public  of  the  proposal  and  long-term  impacts  resulting  from  the  action, 

♦ Ensuring  that  public  needs  and  desires  are  understood  by  the  BLM,  and 

♦ Broadening  the  information  base  for  decision  making. 

Public  notice  and  opportunity  for  participation  are  mandated  at  three  specific  points  in  the  EIS  process: 

1.  The  scoping  period  started  with  the  Notice  of  Intent  and  included  a formal  Public 
Scoping  Meeting  (held  in  Safford,  Arizona  on  October  21,  1991)  and  briefings  for 
concerned  individuals  and  groups. 

2.  The  Draft  EIS  was  made  available  for  a 60-day  public  review  period  from 
March  13, 1992  through  May  11,  1992,  At  the  request  of  federal  agencies,  the 
cornment  perk>d  was  extended  until  May  18, 1992.  During  the  review  period,  public 
meetings  were  held  in  Safford  to  obtain  comments. 

3.  A 30-day  public  review  period  for  the  Final  EIS  will  begin  with  the  Notice  of  Filing 
printed  by  the  Environmental  Protection  Agency  in  the  Federal  Register. 

Additionally,  Gila  Resource  Area  personnel  are  periodically  holding  information  meetings  to  keep  the 
public  informed  on  the  progress  of  the  EIS. 

5.3  List  of  Preparers 

The  following  people  had  primary  responsibilities  for  development  and  review  of  this  environmental 
document,  including  conducting  technical  analyses;  writing,  reviewing,  and  editing  draft  documents;  and 
managing  the  administrative  process  for  this  document. 
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U.S.  DEPARTMENT  OF  INTERIOR  • BUREAU  OF  LAND  MANAGEMENT 
GILA  RESOURCE  AREA,  SAFFORD  DISTRICT  - INTERDISCIPLINARY  TEAM 

The  interdisciplinary  team  members  for  the  Sanchez  Copper  Project  Draft  EIS  are  identified  below: 


Area  Manager,  Gila  Resource  Area  - Margaret  Jensen 

B.A.  Environmental  Science,  Hampshire  College 
12  years  of  BLM  experience 

Geologist,  Division  of  Resources  - Larry  Thrasher 

B.S.  Geology,  University  of  Maryland 
M.S.  Geology,  University  of  North  Dakota 
6 years  of  BLM  experience 

NEPA  Compliance  Officers  - Cindy  Alvarez 

B.S.,  Environmental  Resources,  Arizona  State  Univ. 
12  years  of  BLM  experience 


Public  Affairs  Officer 


Wildlife  Biologist 


Archaeologist 


Hydrologists 


Outdoor  Recreation  Planner 


Ml<e  McQueen 

B.S*»  Bbtogy,  University  of  Oregon 

M,S , Interdfscipifnary  Science,  WesternOregonState 

Cdiege 

4 years  of  BLM  experience 


- Diane  Drobka 

B.S.  Wildlife  Ecology,  University  of  Arizona 
A. A.  Journalism,  Eastern  Arizona  College 
1 1 years  of  BLM  expenence 


- Albert  Bammann 

B.S.  Wildlife  Biology,  Humboldt  State  University 
M.S.  Wildlife  Biology,  Humboldt  State  University 
17  years  of  BLM  experience 


° Manton  Botsford 

B.S.,  Fine  Art,  University  of  Wyoming 
14  years  of  BLM  experience 

- Delbert  Molitor 

B.S.  Hydrology,  Utah  State  University 
14  years  of  BLM  experience 


Hana  West 

B.S,,  Geography,  Northern  ^izona  University 
M.S. , Watershed  Management.  University  of  Arizona 
1 year  of  BLM  experience 


- Deb  Smith 

A. A.S.  Forestry/Recreation,  Paul  Smiths  College 

B. S.  Recreation  Management,  University  of  Idaho 
5 years  of  BLM  experience 
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INDEPENDENT  ENVIRONMENTAL  CONTRACTORS 


FLETCHER  ASSOCIATES  (Contractor  for  BLM) 


♦ Gary  Fletcher 

- B.S.,  Agricultural  Engineering,  University  of  Wyoming; 

18  years  of  experience  in  the  coordination  and  management  of  multi- 
disciplinary environmental  studies  for  mining  projects,  including  the 
preparation  of  permit  applications  and  Environmental  Assessments  / 
Environmental  Impact  Statements. 

TRC  ENVIRONMENTAL  CONSULTANTS  (Contractors  for  Fletcher  Associates) 


♦ Cliff  Cole 

" B.S.,  Mechanical  Engineering,  Cornell  University 

M.E.,  Mechanical  Engineering,  Cornell  University; 

20  years  of  experience  in  dispersion  modeling,  emissions  inventories, 
and  air  quality  permitting.  He  has  prepared,  reviewed,  and  critiqued 
numerous  air  quality  permit  applications  and  Environmental 
Assessments,  and  has  worked  as  both  author  and  reviewer  of  EAs 
and  EISs  for  private  industry  and  for  the  U.S.  EPA. 

♦ Jim  Beck 

♦ Karen  Sj^y 

- B.S.,  Mining  Engineering,  Michigan  Technological  University; 

14  years  of  experience  in  mining  project  development  and  operations, 
with  emphasis  on  coordinating  the  engineering,  hydrologic  and 
geologic  sections  of  major  EAs  and  EISs. 

- B.S.,  Geology,  New  Mexico  Institute  of  Mining  and  Technology 
M.S.,  Geology/Hydrogeology.  University  of  Kansas; 

8 years  of  experience  in  geologic  and  hydrogeoiogic  investiga^n  and 
evaluation,  regulatory  ana^sis  and  permitting;  mining  l^drogeoiogy, 
and  remedial  measures  evaluation  and  impiernentation. 

♦ Greg  Groene 

- B.S.,  Hydrology,  Colorado  State  University; 

1 1 years  of  experience  coordinating  groundwater  and  surface  water 
hydrologic  teams  with  emphasis  on  hydrogeoiogic  evaluations, 
groundwater  monitoring  program  development,  groundwater  modeling, 
and  water  quality  characterization  related  to  proposed  mining  projects. 

i Fred  Mark 

- B.S.,  Geology,  University  of  Idaho; 

17  years  of  experience  in  all  phases  of  exploration,  evaluation, 
development  and  operation  of  mineral  projects,  including  soil  and  rock 
sampling  to  determine  acid-generation  potential  and  trace  element 
content. 

♦ Eric  Farstad 

- B.S.,  Meteorology,  Metropolitan  State  College; 

2 years  of  experience  in  air  quality  modeling  and  pollutant  dispersion 
and  transport  with  special  experience  in  modeling  particulate  matter 
dispersion  at  mining  operations. 
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WESTERN  RESOURCE  DEVELOPMENT  (Contractors  for  Fletcher  Associates) 


♦ David  Johnson  - 

M.S.,  Environmental  Toxicology,  University  of  Utah 
M.S.,  Biology,  University  of  Colorado; 

18  years  of  experience  in  ecological  inventory  and  analysis  of 
vegetation  communities;  the  design  and  implementation  of  reclamation 
programs;  wetlands  investigations;  threatened  and  endangered  plant 
species  studies;  and  the  production  of  the  ecology  section  of  EAs  and 
EISs.  He  has  worked  on  84  mine  projects  in  13  states  and  prepared 
the  ecology  sections  for  more  than  30  EAs  and  EISs. 

♦ Rick  Thompson  - 

B.S.,  Wildlife  Research,  University  of  Wyoming 
M.S.,  Zoology  and  Physiology,  University  of  Wyoming; 

14  years  of  experience  as  the  Principal  Investigator/Task  Leader 
conducting  original  wildlife  research,  baseline  and  monitoring  studies, 
wildlife  impact  assessments,  biological  inventories,  threatened  and 
endangered  species  surveys,  and  expert  testimony  with  additional 
experience  in  statistics,  reclamation,  and  the  siting  of  project  facilities 
in  9 western  states. 

♦ Steve  Peterson  - 

M.S.,  Biology,  University  of  Colorado; 

16  years  of  experience  as  a professional  ecologist.  He  has  a 
background  of  baseline  vegetation  inventory  and  analysis;  landscape 
and  reclamation  design;  and  a comprehensive  knowledge  of  the 
autoecology  of  threatened  and  endangered  species  of  the  Rocky 
Mountain  West,  including  inventory. 

♦ Cathy  Frank 

B.A.,  Biological  Science,  University  of  Colorado; 

6 years  of  experience  as  a professional  biologist.  Ms.  Frank  has 
ecological  field  and  data  analysis  experience,  and  technical  skills  in 
both  graphics  design,  CAD,  computer  modeling,  and  word  processing. 

OTHER  CONTRIBUTING  CONSULTANTS 

♦ George  F.  Learning,  Ph.D.  - B.S.,  Mining  Engineering,  Lafayette  College 


♦ R.  Thomas  Euler 

M.B.A.,  University  of  Arizona 
Ph.D.,  (Economics),  University  of  Arizona; 
Western  Economic  Analysis  Center 
Socioeconomic  Impacts 

B.A.,  Anthropology,  University  of  Colorado; 
SWCA  Environmental  Consultants 
Cultural  Resources 
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5.4 


List  of  Agencies  and  Organizations  to  Whom 
Copies  of  this  Statement  Will  Be  Sent 


The  BLM  is  requesting  comments  on  the  Final  Environmental  Impact  Statement  from  all  interested 
individuals,  federal  and  state  agencies,  and  interest  groups.  Because  of  the  size  of  the  mailing  list,  only 
a partial  list  of  those  who  will  receive  the  document  follows. 


Federal  Agencies 

Department  of  Agriculture 


Forest  Service 

Soil  Conservation  Service 


Department  of  the  Interior 


Bureau  of  Incfian  Affairs 
Bureau  of  Mines 
Bureau  of  Reclamation 
Fish  and  Wildlife  Sen/ice 
Geological  Survey 
Minerals  Management  Service 
National  Parle  Service 


Department  of  Defense 


U.S.  Army  Corps  of  Engineers 


Department  of  Energy 


Environmental  Protection  Agency 


Arizona  State  Agencies 

Arizona  Commission  of  Agriculture  and  Horticulture 
Arizona  Department  of  Environmental  Quality 
Arizona  Department  of  Mines  and  Mineral  Resources 
Arizona  Department  of  Transportation 
Arizona  Game  and  Fish  Department 
Arizona  Geological  Survey 
Arizona  Mine  Inspector’s  Office 
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Arizona  State  Agencies  (continued) 

Arizona  Office  of  Economic  Planning  and  Development 
Arizona  State  Historic  Preservation  Office 
Arizona  Water  Resources  Department 
Governor  of  Arizona 

Locai  Agencies 

City  Of  Safford 

Gila  Valley  Economic  Development  Foundation 
Graham  County  Board  of  Supervisors 
Graham  County  Cattle  Growers’  Association 
Graham  County  Farm  Bureau 
Graham  County  Planning  and  Zoning 
Greenlee  County  Board  of  Supervisors 
Safford  Chamber  of  Commerce 
Safford  District  Advisory  Council 
Safford  Grazing  Advisory  Board 
San  Carlos  Apache  Tribal  Council 
Town  of  Clifton 
Town  of  Duncan 

Speciai  Interest  Groups 

American  Fisheries  Society 

American  Rivers 

Arizona  Mining  Association 

Arizona  Toxics  Information 

Environmental  and  Earth  Science  Conservancy 

Friends  of  Arizona  Rivers 

Maricopa  Audubon  Society 

Mineral  Policy  Center 

National  Parks  and  Conservation  Association 
The  Nature  Conservancy 
People  for  the  West 
Sierra  Club 

Southwest  Wildlands  Educational  Institute 
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5.5 


Comment  Letters  and  Responses 


The  comment  period  for  the  Draft  EIS  was  scheduled  to  close  on  May  1 1 , 1992,  but  was  extended  at 
the  request  of  federal  agencies  until  May  18,  1992.  Letters  received  are  listed  below. 


DATE 

DOCUMENT# 

NAME  OR  ORGANIZATION 

03/10/92 

1 

C.  D.  and  N.  G.  Cochran 

03/11/92 

2 

James  & Alyce  Whitmire 

03/11/92 

3 

Kenneth  & K.  Gale  Boyd 

03/11/92 

4 

Georgetta  Hughes 

03/11/92 

5 

Gwen  Hughes 

03/20/92 

6 

Ralph  Glidden 

03/20/92 

7 

Department  of  Mines  & Mineral  Resources 

03/20/92 

8 

John  Savana 

03/24/92 

9 

University  of  Arizona  College  of  Agriculture 

04/06/92 

10 

USDI,  Bureau  of  Mines 

04/06/92 

11 

Mineral  Policy  Center 

04/08/92 

12 

Graham  County  Board  of  Supervisors 

04/10/92 

13 

Arizona  State  Parks 

04/15/92 

14 

City  of  Safford 

04/17/92 

15 

R.  B.  Schmoller 

04/20/92 

16 

Graham  County  Board  of  Supervisors 

04/20/92 

17 

Mineral  Policy  Center 

04/22/92 

18 

Anne  Westenhaver 

04/22/92 

19 

Arizona  Department  of  Agriculture 

04/24/92 

20 

Graham  County  Chamber  of  Commerce 

05/04/92 

21 

Edna  Zeavin 

05/05/92 

22 

Dr.  Ehea  Otter 

05/06/92 

23 

Sierra  Club,  Grand  Canyon  Chapter 

05/06/92 

24 

Dr.  H.  G.  Wllshire 

05/06/92 

25 

Sierra  Club,  Palo  Verde  Group 
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DATE 

DOCUMENT  # 

NAME  OR  ORGANIZATION 

05/08/92 

26 

Mineral  Policy  Center 

05/08/92 

27 

Bill  and  Lolene  Brandau 

05/08/92 

28 

Hearold  Elmer 

05/11/92 

29 

David  & Sharon  Clonts 

05/11/92 

30 

Petition  Against  Sanchez  Road 

05/13/92 

31 

Mansur  Johnson 

05/18/92 

32 

USDI  National  Park  Service 

05/20/92 

33 

US  Environmental  Protection  Agency 

05/15/92 

34 

USDI  Fish  & Wildlife  Service 

05/21/92 

35 

USDI  Geological  Sun/ey 

05/18/92 

36 

Arizona  Game  & Fish  Department 

05/20/92 

37 

Tucson  Audubon  Society 

06/15/92 

38 

Arizona  Department  of  Environmental  Quality 

08/20/92 

39 

Superintendent,  San  Carlos  Agency 

The  BLM’s  responses  to  these  letters  are  presented  below.  Because  many  letters  addressed  common 
concerns,  several  general  responses  have  been  developed  to  provide  an  expanded  explanation  of 
these  topics:  ^ 

1 . Access  Route 

2.  Hydrology 

3.  Reclamation  Bonding 

4.  Public  Lands 

5.  Reclamation  and  Post-Closure  Site  Management  Committee 

6.  Mining  Claims 

7.  Migratory  Bird  Netting 

8.  Clay  Liner  v.  Synthetic  Liner 

Following  the  general  comments,  individual  letters  have  been  reprinted  with  corresponding,  specific 
responses. 
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General  Response  No.  1 - Access  Route 


A major  issue  identified  in  public  meetings  and  in  comments  regarding  the  Draft  EIS  is  access  to  the 
project  site.  The  proposed  action  was  to  use  the  existing  Sanchez  Road  to  access  the  processing 
facilities  and  the  mine  area. 

Alternative  access  routes  were  evaluated,  indicated  as  Options  1 and  2 in  the  Draft  EIS,  which 
incorporated  use  of  the  Solomon  Pass  Road.  BLM  held  public  meetings  with  Sanchez  area  residents 
and  Graham  County  officials,  during  the  Draft  EIS  preparation  and  review  stages,  to  resolve  this  issue. 
A detailed  discussion  of  this  process  is  included  in  the  Summary  of  the  Final  EIS. 

The  preferred  access  route  developed  as  a result  of  these  meetings  is  a combination  of  the  proposed 
access  route  and  one  of  the  alternative  access  routes  presented  in  the  Draft  EIS.  Traffic  to  and  from 
the  mine  pit  and  processing  facilities  will  be  split  between  the  Sanchez  and  Solomon  Pass  roads  as 
follows: 

1 . All  traffic  related  to  the  mine  and  crushing  facilities,  including  workers,  maintenance  equipment, 
and  supplies,  will  use  the  Sanchez  Road.  After  the  construction  phase,  the  operational  traffic 
load  will  be  approximately  7 heavy  trucks  and  71  passenger  cars  per  day. 

2.  All  traffic  related  to  the  processing  facilities,  including  plant  construction  traffic,  commuting 
processing  plant  workers,  acid  trucks,  cathode  trucks,  and  other  processing  supply  trucks  will 
use  the  Solomon  Pass  Road  and  Option  2,  which  will  be  a dedicated  processing  plant  road. 
After  the  construction  phase,  the  operational  traffic  load  will  be  approximately  21  heavy  trucks 
and  18  passenger  cars  per  day. 

This  combination  of  Draft  EIS  alternatives  minimizes  heavy  truck  traffic  and  transportation  of  hazardous 
materials  on  the  Sanchez  Road,  which  had  been  expressed  as  a major  concern.  This  combination  is 
presented  as  the  preferred  alternative  in  the  Final  EIS. 

The  County  will  make  safety  improvements  to  the  Sanchez  Road,  including  striping,  center  reflectors, 
and  appropriate  signs  for  curves  and  bus  stops  for  approximately  five  miles  of  roadway  between  the 
intersection  with  Airport  Road  and  the  mine  access  turn-off  to  accommodate  the  additional  traffic. 

Graham  County  applied  for  a road  right-of-way  to  reroute  a portion  of  the  Sanchez  Road  in  May  1990. 
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There  are  serious  safety  problems  with  the  existing  road  which  cannot  be  corrected  because  of  a 
narrow  constriction  imposed  by  canals,  power  lines,  agricultural  fields,  and  scattered  residential  units. 
Also,  with  the  prospect  of  increased  traffic  from  planned  mining  and  recreational  developments  in  the 
area,  it  was  decided  that  a new  bypass  road  was  the  best  solution. 

The  new  bypass  road,  now  under  construction,  will  be  5,831  feet  long  and  will  have  a driving  surface 
of  40  feet.  The  total  right-of-way  width,  with  borrow  ditches  and  cut-and-fill  slopes,  varies  from  100 
to  120  feet.  This  new  road  will  provide  safe  access  for  the  heavy  traffic  associated  with  the  proposed 
AZCO  copper  mine  as  well  as  a nx)re  direct  route  to  the  Bonita  Creek  area.  This  will  allow  the 
bypassed  portion  of  the  old  Sanchez  Road  to  revert  to  a dead-end  lane  for  local  traffic.  Three-quarters 
of  the  road  has  been  rough  constructed,  with  only  the  final  surfacing  remaining  to  be  completed  on  this 
portion.  The  remaining  portion  yet  to  be  build  (from  the  old  landing  strip  east  to  the  intersection  with 
the  old  Sanchez  Road)  will  likely  require  another  one  to  two  years  to  construct. 

The  Solomon  Pass  Road  is  gravel  from  the  airport  north  and  will  need  modifications  to  carry  the  mine 
traffic  described  above.  The  BLM  and  Graham  County  have  agreed  to  modify  and  improve  the 
Solomon  Pass  Road  from  its  junction  with  Airport  Road,  for  approximately  three  miles,  to  the  proposed 
access  road  for  the  processing  facility  (Draft  EiS  Option  2).  Improvements  will  consist  of  an  upgrade 
of  the  existing  roadway  to  safely  carry  the  increased  heavy  tmck  traffic.  AZCO  will  be  responsible  for 
construction  and  maintenance  of  the  access  road  from  the  Solomon  Pass  Road  to  the  processing 
facilities. 

General  Response  No.  2 - Hydrology 

Additional  hydrological  studies  (including  pump  tests)  were  conducted  since  publication  of  the  Draft  EiS 
[Geothermal  Sun/eys,  Inc.,  reports  dated  August  1992].  The  studies  indicate  that  there  are  up  to  four 
separate  aquifers  in  or  near  the  project  area: 

Upper  Gila  Conglomerate  aquifer  in  the  open  pit  area; 

Lower  Gila  Conglomerate  aquifer  in  the  basal  conglomerate  under  the  valley  fill; 

Bedrock  aquifer  in  the  fractured  igneous  bedrock;  and 

Upper  Gila  aquifer  In  the  sediments  along  the  Gila  River,  south  of  the  project. 

The  extreme  southern  edge  of  the  open  pit  will  intersect  a maximum  of  85  feet  of  saturated  Upper  Gila 
Conglomerate  aquifer.  The  open  pit  will  also  intersect  approximately  1 ,000  feet  of  the  Bedrock  aquifer. 
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Neither  the  Upper  Gila  nor  Lower  Gila  Conglomerate  aquifer  is  present  in  the  area  of  the  open  pit. 
Previous  studies  indicate  that  the  Lower  Gila  Conglomerate  aquifer  may  be  present  under  the  lacustrine 
clays  in  the  leach  pad  area.  Although  not  confirmed,  a shallow  aquifer  similar  to  the  Upper  Gila 
Conglomerate  aquifer  probably  underlies  a portion  of  the  waste  dump  area. 

The  hydrological  studies  indicate  that  the  probable  range  of  inflow  to  the  pit  from  the  Upper  Gila 
Conglomerate  and  Bedrock  aquifers  is  9 to  250  gallons  per  minute  (gpm),  with  135  gpm  being  most 
likely.  With  the  planned  diversion  of  ephemeral  surface  water  around  the  pit,  the  net  loss  to 
evaporation  (precipitation  - evaporation)  is  over  700  gpm  on  an  annual-average  basis.  Evaporation 
exceeds  predicted  inflows,  and  no  permanent  ponding  is  anticipated  in  the  pit.  Since  rainfall  is  often 
concentrated  in  wet  periods,  ephemeral  ponding  can  be  expected.  This  water  would  be  primarily  rain 
water,  but  can  be  expected  to  contain  soluble  salts  deposited  on  the  pit  wails  by  the  evaporation  of 
groundwater  seepage.  As  the  pond  evaporates,  these  salts  would  become  more  concentrated  and 
would  eventually  be  deposited  in  the  pit  bottom. 

The  rock  in  the  pit  walls  has  low  acid-generating  potential  and  high  acid-neutralizing  potential  [Mining 
& Environmental  Consultants,  Inc.,  Report  on  Waste  Material  Testing,  May  1992].  The  ponded  water 
would  therefore  not  be  expected  to  become  acidic  or  leach  metals  from  the  pit  walls.  There  are  no 
indications  that  the  ponded  water  would  be  toxic  to  birds  or  other  wildlife. 

Since  the  quantity  of  water  which  would  seep  from  the  aquifers  into  the  pit  is  small,  no  measurable 
effect  on  the  Upper  Gila  aquifer  is  predicted  [Geothermal  Surveys,  Inc.,  August  1992].  Ponded  water 
will  not  seep  into  the  Bedrock  aquifer  since  the  direction  of  flow  is  from  the  aquifer  into  the  pit. 

AZCO  has  proposed  installation  of  water  supply  wells  south  of  the  open  pit.  These  wells  would  draw 
water  primarily  from  the  Upper  Gila  aquifer.  The  hydrological  studies  indicated  that  with  the  exception 
of  two  wells  within  1,000  feet  of  the  water  supply  wells,  the  draw-down  after  17  years  of  pumping  in 
other  wells  within  one  mile  would  be  1 1 feet  or  less.  The  effect  on  wells  beyond  one  mile  would  be 
negligible. 

The  general  strategy  for  dealing  with  surface  water  is  to: 

1 . Divert  runoff  from  undisturbed  areas  around  project  facilities  and  back  into  the  major 
watercourse  that  would  have  received  the  flow  without  the  diversion; 

2.  Capture  and  use  precipitation  falling  on  the  pit,  leach  pad  and  ponds;  and 

3.  Capture  runoff  from  disturbed  areas  in  runoff  collection  ponds  and  allow  it  to  infiltrate 
or  evaporate. 
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All  diversion  channels  and  water  retention  structures  will  be  designed  to  handle  a storm  greater  than 
the  100-year,  24-hour  event.  At  mine  closure,  the  BLM  will  designate  those  runoff  control  structures 
to  be  reclaimed  and  those  to  be  improved  to  assure  long-term  stability. 


General  Response  No.  3 - Reclamation  Bonding 

AZCO  will  be  responsible  for  all  reclamation  costs.  Mining  operators  on  public  (i.e.,  BLM)  lands  must 
post  a reclamation  bond  for  land-disturbing  activities  as  a condition  of  approval  for  their  mining  plans. 
This  bond  is  held  by  the  BLM  and  is  not  released  until  the  reclamation  as  described  in  the  mining  plan 
is  successfully  completed.  In  AZCO’s  case,  this  would  include  a successful  re-establishment  of 
vegetation  and  ensuring  that  the  open  pit,  leach  pads,  and  the  waste  rock  pile  are  environmentally 
benign.  In  the  event  that  an  operator  abandons  a project  without  proper  reclamation,  they  would  forfeit 
the  bond,  and  the  money  would  be  used  by  the  BLM  to  hire  contractors  to  reclaim  the  site. 

As  noted  on  page  2-43  of  this  document,  because  of  the  long  mine  life  of  the  AZCO  project,  it  has  been 
decided  that  their  bond  amount  will  be  based  on  three-year  increments.  That  is,  the  initial  bond  amount 
will  be  based  on  projected  disturbances  occurring  during  the  first  three  years  of  the  mine  life,  and  will 
be  adjusted  accordingly  using  this  same  criteria  each  third  year  throughout  the  life  of  the  mine.  The 
overall  bond  amount  is  shown  as  Appendix  A;  the  initial  3-year  bond  amount  is  shown  as  Appendix  B. 

The  total  bond  amount  was  increased  by  nearly  50%  over  the  proposal  in  the  Draft  EIS;  this  increase 
is  reflected  in  the  initial  3-year  bond  amount. 


General  Response  No.  4 - Public  Lands 

As  Stated  in  the  Mining  and  Minerals  Policy  Act  of  1970,  reflected  in  the  Federal  Land  Policy  and 
Management  Act  (FLPMA)  of  1976,  and  reiterated  in  the  National  Materials  and  Minerals  Policy, 
Research  and  Development  Act  of  1980,  "it  is  the  continuing  policy  of  the  Federal  Government  to  foster 
and  encourage  private  enterprise  in  the  development  of  a stable  domestic  minerals  industry  and  the 
orderly  and  economic  development  of  domestic  mineral  resources.  The  BLM  recognizes  that  public 
lands  are  an  important  source  of  the  Nation’s  mineral  and  energy  resources.  BLM  is  responsible  for 
making  public  lands  available  for  orderly  and  efficient  development  of  these  resources  under  principles 
of  balanced  multiple-use  management.  As  such,  the  BLM  actively  encourages  and  facilitates  the 
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development  by  private  industry  of  public  land  mineral  resources  in  a manner  that  satisfies  national  and 
local  needs  and  provides  for  economically  and  environmentally  sound  exploration,  extraction,  and 
reclamation  practices"  (BLM  Manual  3000.06). 


General  Response  No.  5 - Reclamation  and  Post-Closure 

Site  Management  Committee 

The  BLM  Gila  Resource  Area  will  organize  a committee  composed  of  AZCO  officials,  BLM  specialists, 
local  government  representatives,  and  Interested  citizens  to  review  the  long-term  management  and 
associated  reclamation  needs  of  the  project  site.  This  committee  is  expected  to  form  approximately 
five  years  prior  to  the  end  of  the  mine  life  (see  Final  EIS,  page  2-36).  The  goal  of  this  committee  will 
be  to  formulate  a long-term  management  strategy  for  the  site  following  mine  closure.  This  will  include 
consideration  of  the  local  community’s  land  use  needs,  reclamation  measures  and  resource  values. 
In  the  meantime,  AZCO  will  proceed  with  its  revegetation  test  plots,  and  conduct  concurrent  reclamation 
on  areas  no  longer  needed  for  operations,  such  as  completed  portions  of  the  waste  dump.  The  goal 
of  revegetation  is  to  restore  the  existing  plant  community  to  Its  present  condition  or  better.  As 
mentioned  on  page  2-35  of  the  Draft  EIS  (page  2-39  for  Final  EIS),  a plant  salvaging  program  is 
required  by  Arizona  state  law. 

The  reclamation  committee  will  evaluate  the  results  of  AZCO’s  salvaging  efforts,  test  plots,  and 
concurrent  reclamation  as  described  in  the  mining  plan  as  a guideline  for  final  reclamation 
requirements. 

The  committee  will  also  review  on-going  research  on  appropriate  reclamation  techniques  for  mine  sites 
in  the  western  United  States.  Some  organizations  researching  revegetation  of  mined  lands  include  the 
U.S.  Department  of  Agriculture’s  Intermountain  Research  Station  in  Logan,  Utah;  the  University  of 
Wyoming;  and  Colorado  State  University  (Bioscience,  v.  41 , no.  2,  p.  68).  Another  example  of  on-going 
reclamation  research  is  the  relatively  new  technique  of  "landshaping"  mined-out  pits,  where  "custom" 
blasting  is  used  to  mold  selective  bench  edges,  high  walls,  and  the  pit  rim  to  create  natural-looking 
talus  slopes  and  slopes  of  gently  increasing  steepness.  This  allows  increased  revegetation  and 
foraging  animals  to  access  the  reclaimed  pit.  As  discussed  elsewhere  in  this  document  (page  2-51  of 
the  Final  EIS),  a partial  back-filling  alternative  for  the  pit  is  being  considered. 
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General  Response  No.  6 - Mining  Claims 


The  Mining  Law  of  1872,  as  amended,  imparts  a certain  degree  of  management  constraint,  since 
actions  under  this  law  are  nondiscretionary.  A claimant  has  a possessory  right  to  develop  and  extract 
minerals.  Only  unnecessary  or  undue  environmental  degradation,  or  conflicts  with  other  laws,  most 
notably  the  Endangered  Species  Act  and  the  National  Historic  Preservation  Act,  can  interfere  with  such 
rights.  Mining  claims  and  sites  are  real  property.  The  interests  in  them  and  associated  rights  may  be 
bought,  sold,  willed,  or  inherited.  The  claimant  or  operator  is  not  required  to  pay  for  surface  resources 
disturbed  or  removed  while  conducting  necessary  and  due  operations.  Similarly,  because  mining 
claims  are  real  property  with  associated  rights,  the  claimant  or  operator  cannot  be  required  to  buy  or 
improve  other  lands  as  a condition  to  working  the  claims. 


General  Response  No.  7 - Migratory  Bird  Netting 

The  expansion  of  gold  heap  leaching  in  the  western  states  has  created  large  ponds  of  water  in  arid 
areas.  Such  ponds  have  sometimes  been  located  along  migratory  bird  flyways  and  have  attracted 
birds.  Solutions  in  these  ponds  contain  varying  levels  of  cyanide,  which  can  be  fatal  to  these  birds. 

The  U.S.  Fish  and  Wildlife  Service  has  primary  jurisdiction  for  the  enforcement  of  the  Migratory  Bird 
Treaty  Act  which  states  that ". . .except  as  permitted  by  regulation  ...  it  shall  be  unlawful  at  any  time, 
by  any  means  or  in  any  manner,  to  . . . kill  . . . any  migratory  bird."  Based  upon  this  Act,  it  is  the 
position  of  the  U.S.  Fish  and  Wildlife  Service  that  the  only  acceptable  level  of  migratory  bird  iTX)rtality 
is  zero. 

Solution  containment  and  transfer  structures,  including  ditches,  ponds  and  tailings  impoundments  which 
contain  levels  of  cyanide  lethal  to  migratory  birds  must  be  designed  and  operated  in  a manner  which 
prevents  access  and  mortality. 

The  solution  ponds  at  the  Sanchez  Project  will  contain  copper  sulfate.  (See  Section  2.1. 6.2.)  There 
are  several  major  copper  sulfate  tailings  ponds  in  Arizona  which  cover  hundreds  of  acres.  These 
solution  ponds  are  open  to  migratory  birds  and  other  shore  birds  which  may  be  year  round  residents. 
To  date,  there  have  been  no  reported  migratory  bird  mortalities  on  any  copper  sulfate  solution  ponds 
in  Arizona.  Major  copper  companies  in  Arizona  were  contacted  directly  to  determine  if  they  had 
experienced  problems  with  mortalities  in  the  ponds.  None  of  the  company  personnel  contacted  have 
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observed  bird  fatalities  associated  with  copper  recovery  solution  ponds,  even  though  no  netting  is  used. 
Therefore,  no  netting  will  initially  be  required  for  the  Sanchez  Project.  If  there  are  any  observed 
mortalities  of  regulated  migratory  birds,  then  as  mentioned  on  page  2-23  of  this  document,  the  ponds 
will  be  covered  with  nets.  The  BLM  and  Arizona  Game  and  Fish  Department  will  monitor  the  project 
for  wildlife  mortalities. 


General  Response  No.  8 - Clay  Liner  v.  Synthetic  Liner 

For  Optimum  effectiveness,  liners  must  be  designed  as  an  integral  liner  system,  taking  into 
consideration  the  application  and  local  conditions.  Liner  systems  may  consist  of  a single  liner,  multiple 
liners,  or  a composite  liner,  with  or  without  leak  detection/collection  features.  Liners  are  commonly 
constructed  of  natural  soils,  synthetic  materials  including  plastic  membranes,  asphalt  and  concrete,  or 
a combination  of  natural  soils  and  synthetic  materials.  The  liner  system  most  appropriate  for  a 
particular  application  depends  on  a number  of  factors  including  the  hydraulic  head,  solution 
characteristics,  and  the  destructive  forces  to  which  the  liner  will  be  subjected.  Since  a major  function 
of  a liner  is  to  prevent  contamination  of  groundwater,  the  State  of  Arizona  also  allows  consideration  of 
the  hydrogeological  setting  when  determining  which  liner  systems  are  suitable  for  a particular 
application. 

Various  liner  systems  were  considered  for  the  Sanchez  Project  solution  containment  structures.  The 
solution  pond  liners  will  be  subjected  to  high  hydraulic  heads  but  little  mechanical  stress.  In  this  case, 
small  liner  defects  could  result  in  relatively  large  solution  losses.  For  the  ponds,  a system  consisting 
of  a 60-mil  synthetic  primary  liner,  an  integral  leak  detection/collection  layer,  and  a 40-mil  synthetic 
secondary  liner  was  selected.  The  external  solution  ditches  may  be  subject  to  a moderate  hydraulic 
head  and  a higher  risk  of  mechanical  damage.  A composite  liner  consisting  of  an  80-mil  synthetic 
membrane  over  12  inches  of  compacted  clay  with  an  integral  leak  detection/collection  layer  was 
selected  for  this  application.  For  the  leach  pad,  with  its  low  hydraulic  head  (less  than  12  inches),  a 
single  liner  composed  of  three  separate  layers  of  compacted  clay  over  a prepared  subgrade  was 
selected. 

The  Arizona  Department  of  Environmental  Quality  (DEQ)  specifically  allows  for  the  use  of  a single, 
natural  soil  liner  over  a prepared  subgrade  for  base  metals  heap  leach  pads.  This  liner  system,  when 
considered  with  site  conditions,  constitutes  Best  Available  Demonstrated  Control  Technology  (BADCT) 
as  defined  by  the  Arizona  DEQ. 


5-18 


A large  deposit  of  lacustrine  silts  and  clays  is  present  on  the  project  site.  This  clay  has  been  tested 
by  the  leach  pad  design  firm,  Vector  Engineering,  Inc.  (Vector)  and  others,  to  confirm  its  permeability 
and  compatibility  with  the  leach  solution.  Arizona  DEQ  suggests  a permeability  of  1 x 10  ® or  1 x 10'^ 
cm/sec,  depending  on  the  application,  for  new  natural  soils  liners.  Tests  on  remolded  samples  of  the 
proposed  material  yielded  an  average  permeability  of  3.3  x 10'^  cm/sec  with  water  as  the  permeant. 
With  simulated  acidic  leach  solution,  the  permeabilities  of  remolded  samples  averaged  1.3  x 10  ® 
cm/sec.  Vector  concluded  that  local  clay/silt  materials  can  be  used  to  construct  the  pad  liner  and 
should  achieve  permeabilities  of  less  than  10'^  cm/sec  with  pregnant  leach  solution  if  compacted  to 
specification. 

The  hydrogeological  setting  of  the  Sanchez  site  is  favorable  for  leach  pad  construction  since  it  provides 
a high  degree  of  hydrological  isolation  of  the  leach  pad  from  groundwater.  The  Sanchez  leach  pad  site 
is  underlain  by  a layer  of  cemented  alluvium  up  to  approximately  50  feet  thick  and  a layer  of  lacustrine 
clays  and  silts  up  to  approximately  600  feet  thick.  These  layers  act  as  a secondary  liner  between  the 
primary  liner  and  groundwater.  In-situ  tests  with  water  indicated  an  average  permeability  of  1 .7  x 1 0 ® 
cm/sec  in  the  clay/siit  layer.  Column  tests  conducted  on  crushed  samples  of  this  material  indicated  that 
the  permeability  decreases  by  a factor  of  over  3.5  when  the  permeant  is  leach  solution  rather  than 
water.  A permeability  of  1 x 10  ® cm/sec  is  therefore  considered  conservative.  This  material  also  has 
a high  acid-neutralization  potential.  A composite  sample  indicated  a neutralization  potential  of 
approximately  1400  pounds  of  acid  per  ton. 

With  the  low  permeability  and  great  thickness  of  the  layers  under  the  leach  pad,  the  time  required  for 
seepage  from  the  primary  liner  to  reach  groundwater  far  exceeds  the  life  of  the  project.  Because  of 
the  high  acid-neutralizing  capacity  of  these  layers,  the  leach  solution  will  be  neutralized  and  the 
contained  metals  precipitated  as  insoluble  hydroxides  within  a few  feet.  Once  operations  have  ceased, 
the  downward  migration  of  the  neutralized  solution  will  cease  due  to  the  water  retention  capability  of 
the  silts  and  clays.  The  result  is  that  pad  seepage  will  never  reach  groundwater. 
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Public  Comment  Letters  and  Specific  Responses 


During  the  public  comment  period  for  the  Draft  EIS,  the  following  letters  were  received.  These  letters 
have  been  photocopied  for  inclusion  in  the  Final  EIS.  The  BLM  has  incorporated  specific  responses 
to  comments  not  addressed  in  the  preceding  General  Responses. 
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Response  to  Letter  2 
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Letter  3 Response  to  Letter  3 
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Letter  4 Response  to  Letter  4 
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Letter  5 Response  to  Letter  5 
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12-1-59 

192 
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conductivity  • t 

X 10  It  25 
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1960  data 
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(1950)  for  1940- 1941  dote 
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HuUer  (1973)  for  1972  dote 
Hastemer  end  ethers  (1903)  for  1902  dote 
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£.  The  residents  would  benefit  because  of  lessened  traffic, 
potential  accidents,  hazardous  waste  spills  on  our  private  land, 
some  mitigation  on  aesthetics.  We  are  not  advocating  all  traffic 
use  the  alternate,  just  the  large  trucks  and  some  of  the 
employees . 
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by  subverting  the  development  process  in  the  same  way  Quayle's 
Council  on  Competitiveness  willingly  breaks  the  law  In  a strict 
law  and  order  republican  administration.  Thank  you. 
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Habitats  in  this  category  are  of  high  value  for  Arizona 
wildlife  species  and  are  relatively  scarce  or  becoming 
scarce  on  a statewide  or  ecoregion  basis. 
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Habitats  in  this  category  are  of  medium  to  low  value  for 
Arizona  wildlife  species,  due  to  proximity  to  urban 
developments  or  low  productivity  associated  with  these 
lands . 
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U.S.  BUREAU  OF  LAND  MANAGEMENT 
SURETY  BOND  ESTIMATE 
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Appendix  A 
Surety  Bond  Estimate 
Total  Project 


1.0  DECOMMISSIONING 

1.1  HEAP  LEACH  NEUTRALIZATION 

1.1.1  Assumptions 

Rinsing  heap  with  fresh  water  5 days  for  8 hours  continuously  will 
meet  state  standards. 

Estimated  720  hours  required  to  neutralize:  based  on  90,  8-hour 
days. 

Existing  piping  will  be  utilized  during  rinsing  process. 

Crew  will  consist  of  2 laborers  on-site  for  8 hours  per  day,  5 days 
per  week. 

1.1.2  Work  Time  2 laborers  x 720  hours  = 1,440  hours 


1.1.3 

Work  Cost  1 ,440  hours  x $25.01  = 

$ 36,014 

EQUIPMENT  REMOVAL 

1.2.1 

Assumptions 

Equipment  and  piping  will  be  removed  and  disposed  of  off-site  by  a 
contractor  during  building  and  plant  site  removal. 

All  heavy  mine  equipment  will  either  be  leased  or  owned  by  the 
mining  company  and,  hence,  will  be  removed  by  the  lessor  or 
mining  company. 

- 

1.2.2 

Work  Time  2 laborers  x 40  hours  per  week  = 80  hours 

1.2.3 

Work  Cost  80  hours  x $25.01  = 

2,001 

PLANT  AND  BUILDING  REMOVAL 

1.3.1 

Assumptions 

- 

Salvage  value  of  buildings  will  offset  removal  cost. 

1.3.2 

Work  Time  n/a 

1.3.3 

Work  Cost  n/a 

0 

SOLUTION  POND  NEUTRALIZATION 

1.4.1 

Assumptions 

Ponds  evaporated  to  one  million  gallons  containing  3 grams/liter 
sulfuric  acid  (.025  pounds/gallon).  Neutralize  with  0.57  pounds  lime 
per  pound  sulfuric  acid,  or  7.5  tons  of  lime. 

1.4.2 

Work  Time 

2 laborers  x 8 hours  = 1 6 hours 

1.4.3 

Work  Cost 

16  hours  X $25.01 /hour  = 

400 

1.4.4 

Materials  Cost 

7.5  tons  lime  x $1 00/ton  = 

750 

TOTAL  DECOMMISSIONING  COST  $ 39,165 
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2.0  BACKFILLING  & FINAL  GRADING 

2.1  ASSUMPTIONS 

Approximately  96,800  cubic  yards  of  material  will  be  backfilled  into 

20  acres  of  ponds. 

Approximately  17  acres  of  roads  will  require  ripping. 

Approximately  20  acres  of  office/plant  sites  and  1 7 acres  of  roads 
will  require  final  grading. 

The  waste  dump  and  heap  leach  sites  will  not  require  grading  or 
ripping  following  cessation  of  operations. 

2.2  BACKFILLING  OF  PONDS 

2.2.1  Equipment  and  Production  Rate  for  Backfilling  of  Ponds 

Use  DSN  bulldozer  ($11 7.03/hour) 

Average  dozer  push  of  750  feet 

D9N  bulldozer  production  rate  = 350  LCY  per  hour.  Corrected 
production  rate  = 314  LCY  per  hour. 

2.2.2  Work  Time 

96,800  CY  - 314  LCY  per  hour  = 308  hours 

2.2.3  Work  Cost 

308  hours  x $1 17.03/hour  = 

2.3  RIPPING  OF  ROADS 

2.3.1  Equipment  and  Production  Rate 

Use  D9N  bulldozer  ($11 7.03/hour) 

Can  rip  1 .5  acres  per  hour 

2.3.2  Work  Time 

17  acres  ^ 1.5  acres/hour  =11.5  hours 

2.3.3  Work  Cost 

1 1 .5  hours  X $1 1 7.03/hour  = 

2.4  GRADING  OF  OFFICE/PLANT  SITES  AND  ROADS 

2.4.1  Equipment  & Production  Rate 

Use  D9N  bulldozer  ($1 1 7.03/hour) 

Can  grade  1 .5  acres  per  hour 

2.4.2  Work  Time 

37  acres  -5-1.5  acres  per  hour  = 25  hours 

2.4.3  Work  Cost 

25  hours  X $11 7.03/hour  = 


TOTAL  BACKFILLING,  RIPPING  & GRADING  COST 


$ 36,045 


1,346 


2,926 


$40.317 


A-2 


3.0  COVER  SOIL  REPLACEMENT 

3.1  ASSUMPTIONS 

Apply  cover  soil  to  765  acres  of  generally  flat  terrain. 

Volume  of  soil  to  apply  = 462,825  CY  for  an  average  soil  depth  of 
4.5  inches. 

3.2  LOAD  COVER  SOIL 

3.2.1  Equipment  and  Production  Rate 

Use  988B  front-end  loader  ($96.89  per  hour)  with  a 7 CY  bucket. 
.49  minutes  per  cycle. 

60  minutes  x .49  minutes/cycle  = 122  cycles/hour  potential 

122  cycles/hour  x .83  (average  efficiency)  = 101  cycles/hour  actual. 

3.2.2  Work  Time 

462,825  CY  - 707  CY/hour  = 655  hours 

3.2.3  Work  Cost 

655  hours  x $96.89/hour  = 

3.3  HAUL  COVERSOIL  TO  HEAP  LEACH  PADS,  WASTE  DUMP, 

OTHER  DISTURBANCES 

3.3.1  Equipment  and  Production  Rate 

40-Ton  haul  truck  capacity. 

Haul  truck  travels  1/2  mile  round  trip,  making  3.6  loads/hour. 

Cover  soil  weight  range:  2,600  to  3,400  lbs./LCY 

Average  weight  of  stockpiled  growth  mediums  = 3,000  lbs./LCY 

Tons  of  cover  soil  required  = 462,825  CY  x 1 .5  tons/CY  = 

694,238  tons. 

Number  of  loads  to  haul  = 694,238  tons  -i-  40  tons/load  = 17,356. 

3.3.2  Work  Time 

17,356  loads  - 3.6  loads/hour  = 4,821  hours 

3.3.3  Work  Cost 

4,821  hours  x $67.93/hour  = 


TOTAL  COVER  SOIL  REPLACEMENT  COST 


63,463 


327,497 


$ 390,960 
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4.0  FERTILIZATION 

4.1  ASSUMPTIONS 

Fertilize  765  acres  of  generally  flat  terrain. 

4.2  EQUIPMENT  AND  PRODUCTION  RATE 

Use  JD710  tractor  ($81.95  per  hour)  and  drill  ($20.00  per  hour)  = 
$101.95  per  hour. 

Drill  rate  for  765  acres  regular  terrain  = 2.0  acres  per  hour 


4.3 

WORK  TIME 

765  acres  -5-  2 acres/hour  = 383  hours 

4.4 

WORK  COST 

383  hours  x $101.95  per  hour  = 

$ 39,047 

TOTAL  FERTILIZATION  COST 

$39,047 

5.0  FERTILIZER  COST 

5.1  ASSUMPTIONS 

765  acres  will  be  fertilized 

The  type  and  application  rate  of  fertilizer  will  be  determined  by  soil 
testing  prior  to  application. 

Assumed  250  pounds  per  acre  of  nitrogen  fertilizer  per  acre  for 
purposes  of  costing. 

5.2  FERTILIZER  REQUIRED 

765  acres  x 250  lbs./acre  = 191,250  lbs.  (96  tons) 

5.3  FERTILIZER  COST  96  tons  x $353.00/ton  = $ 33,888 


TOTAL  FERTILIZER  COST  $ 33.888 
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6.0  SEEDING 


6.1  ASSUMPTIONS 

Seed  765  acres  of  generally  flat  terrain. 

6.2  EQUIPMENT  AND  PRODUCTION  RATE 

Use  Rangeland  Drill  ($81.95  per  hour)  and  JD710  tractor  ($20.00 
per  hour)  = $101.95  per  hour. 

Seeding  rate  for  765  acres  regular  terrain  = 1 .5  acres  per  hour. 


6.3 

WORK  TIME 

765  acres  - 1.5  acres  per  hour  = 510  hours 

6.4 

WORK  COST 

510  hours  X $101 .95  per  hour  = 

$ 51,995 

TOTAL  SEEDING  COST 

$51,995 

7.0  SEED  MIX  COST 

" 7.1  ASSUMPTIONS 

765  acres  will  be  seeded. 

A seed  mix  composed  of  native  grasses,  forbs,  shrubs,  and  trees 
will  be  developed  from  species  listed  in  Table  2-4. 

Plant  species  selection  will  be  based  on  seed  availability  and  cost. 
Seeding  rate  will  be  12  lbs.  of  pure  live  seed  (PLS)  per  acre. 


7.2 

SEED  REQUIRED 

765  acres  x 12  lbs.  per  acre  = 9,180  lbs. 

7.3 

SEED  COST 

9,180  lbs.  X $14.00  per  pound  = 

$ 

128,520 

TOTAL  SEED  MIX  COST 

$ 

128,520 
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8.0 


MULCHING  AND  CRIMPING 


8.1  ASSUMPTIONS 

Mulch  and  crimp  765  acres  of  generally  flat  terrain. 

8.2  EQUIPMENT  AND  PRODUCTION  RATE 

Use  JD71 0 tractor  ($81 .95  per  hour)  and  mulcher  ($40.00  per  hour) 
= $121.95  per  hour. 

Use  JD710  tractor  ($81.95  per  hour)  and  disc  ($15.00  per  hour)  for 
crimping  = $96.95  per  hour. 

Mulching  rate  for  765  acres  regular  terrain  = 5.0  acres  per  hour. 
Crimping  rate  for  765  acres  regular  terrain  = 3.0  acres  per  hour. 


8.3 

WORK  TIME 

Mulching  - 765  acres  h-  5 acres/hour  =153  hours 
Crimping  - 765  acres  -i-  3 acres/hour  = 255  hours 

8.4 

WORK  COST 

Mulching  - 153  hours  x $1 21 .95/hour  = 

$ 18,658 

Crimping  - 255  hours  x $ 96.95/hour  = 

24,722 

TOTAL  MULCHING  AND  CRIMPING  COST 

$43,380 

9.0 

MULCH  COST 

9.1 

ASSUMPTIONS 

765  acres  will  be  straw  mulched. 

Applied  at  rate  of  2,000  lbs.  (1  ton)  per  acre. 

9.2 

MULCH  REQUIRED 

765  acres  x 1 ton/acre  = 765  tons 

9.3 

MULCH  COST 

765  tons  X $60.00/ton  = 

$ 45,900 

TOTAL  MULCH  COST  $ 45.900 
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10.0  RECLAMATION  SUPERVISION 

10.1  ASSUMPTIONS 

Many  of  the  reclamation  activities  will  be  conducted  concurrently, 
thereby  reducing  the  time  required  for  supervision. 


10.2 

WORK  TIME 

A reclamation  supervisor  will  be  on  site 
a maximum  of  300  hours. 

10.3 

WORK  COST 

300  hours  x $50  per  hour  = 

$ 15,000 

TOTAL  RECLAMATION  SUPERVISION  COST  $ 15,000 

11.0  ADMINISTRATION 

11.1  ASSUMPTION 

18%  of  total  reclamation  cost  subtotal 

TOTAL  ADMINISTRATION  COST  $149,071 


RECAP  OF  RECLAMATION  COSTS  FOR  SURETY  BOND  ESTIMATE: 


1. 

Decommissioning 

$ 39,165 

2. 

Backfilling  and  Final  Grading 

40,317 

3. 

Cover  Soil  Replacement 

390,960 

4. 

Fertilization 

39,047 

5. 

Fertilizer  Cost 

33,888 

6. 

Seeding 

51,995 

7. 

Seed  Mix  Cost 

128,520 

8. 

Mulching  and  Crimping 

43,380 

9. 

Mulch  Cost 

45,900 

10. 

Reclamation  Supervision 

15,000 

SUBTOTAL 

828,172 

t1. 

Administration 

149,071 

GRAND  TOTAL  ALL  COSTS 

$ 977.243 
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APPENDIX  B 


U.S.  BUREAU  OF  LAND  MANAGEMENT 
SURETY  BOND  ESTIMATE 
FOR  THE  FIRST  THREE  YEARS  OF  OPERATION 


Appendix  B 
Surety  Bond  Estimate 
For  the  First  Three  Years  of  Operation 


1.0  DECOMMISSIONING 

1.1  HEAP  LEACH  NEUTRALIZATION 

1.1.1  Assumption 

One-third  of  total  project  heap  leach  neutralization  cost,  as 
described  in  detail  in  Appendix  A. 

1.1.2  Work  Time 

2 laborers  x 240  hours  = 480  hours 

1.1.3  Work  Cost 

480  hours  X $25.01  = 

1.2  EQUIPMENT  REMOVAL 

1 .2.1  Assumptions 

Equipment  and  piping  will  be  removed  and  disposed  of  off-site  by  a 
contractor  during  building  and  plant  site  removal. 

All  heavy  mine  equipment  will  either  be  leased  or  owned  by  the 
mining  company  and,  hence,  will  be  removed  by  the  lessor  or 
mining  company. 

1 .2.2  Work  Time 

2 laborers  x 40  hours  per  week  = 80  hours 

1.2.3  Work  Cost 

80  hourSfX  $25.01  = 

• 

1.3  PLANT  AND  BUILDING  REMOVAL 

1.3.1  Assumptions 

Salvage  value  of  buildings  will  offset  removal  cost. 

1.3.2  Work  Time 

^n/a 

1.3.3  Work  Cost 

n/a 

1.4  SOLUTION  POND  NEUTRALIZATION 

1 .4.1  Assumptions 

Ponds  evaporated  to  one  million  gallons  containing  3 grams/liter 
sulfuric  acid  (.025  pounds/gallon).  Neutralize  with  0.57  pounds  lime 
per  pound  sulfuric  acid,  or  7.5  tons  of  lime. 

1.4.2  Work  Time 

2 laborers  x 8 hours  = 1 6 hours 

1 .4.3  Work  Cost 

16  hours  X $25. 01/hour  = 

1.4.4  Materials  Cost 

7.5  tons  lime  x $100Aon  = 


TOTAL  DECOMMISSIONING  COST 


$ 12,005 


2,001 


0 


400 

750 

$ 15,156 
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2.0  BACKFILLING  & FINAL  GRADING 

2.1  ASSUMPTIONS 

Approximately  96,800  cubic  yards  of  material  will  be  backfilled  into 
20  acres  of  ponds. 

Approximately  17  acres  of  roads  will  require  ripping. 

Approximately  20  acres  of  office/plant  sites  and  17  acres  of  roads 
will  require  final  grading. 

The  waste  dump  and  heap  leach  sites  will  not  require  grading  or 
ripping  following  cessation  of  operations. 

2.2  BACKFILLING  OF  PONDS 

2.2.1  Equipment  and  Production  Rate  for  Backfilling  of  Ponds 

Use  D9N  bulldozer  ($1 17.03/hour) 

Average  dozer  push  of  750  feet 

D9N  bulldozer  production  rate  = 350  LCY  per  hour.  Corrected 
production  rate  = 314  LCY  per  hour. 

2.2.2  Work  Time 

96,800  CY  H-  314  LCY  per  hour  = 308  hours 

2.2.3  Work  Cost 

308  hours  x $1 17.03/hour  = 

2.3  RIPPING  OF  ROADS 

2.3.1  Equipment  and  Production  Rate 

Use  D9N  bulldozer  ($11 7.03/hour) 

Can  rip  1 .5  acres  per  hour 

2.3.2  Work  Time 

17  acres  -s- 1.5  acres/hour  =11.5  hours 

2.3.3  Work  Cost  • 

1 1 .5  hours  x $1 17.03/hour  = 

2.4  GRADING  OF  OFFICE/PLANT  SITES  AND  ROADS 

2.4.1  Equipment  & Production  Rate 

Use  D9N  bulldozer  ($11 7.03/hour) 

Can  grade  1 .5  acres  per  hour 

2.4.2  Work  Time 

37  acres  -s- 1 .5  acres  per  hour  = 25  hours 

2.4.3  Work  Cost 

25  hours  X $1 1 7.03/hour  = 


TOTAL  BACKFILLING,  RIPPING  & GRADING  COST 


$ 36,045 


1,346 


2,926 


$40.317 
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3.0  COVER  SOIL  REPLACEMENT 

3.1  ASSUMPTIONS 

Apply  cover  soil  to  255  acres  of  generally  flat  terrain. 

Volume  of  soil  to  apply  = 154,275  CY  for  an  average  soil  depth  of 
4*5  inches. 

3.2  LOAD  COVER  SOIL 

3.2.1  Equipment  and  Production  Rate 

Use  988B  front-end  loader  ($96.89  per  hour)  with  a 7 CY  bucket. 
.49  minutes  per  cycle. 

60  minutes  x .49  minutes/cycle  = 122  cycles/hour  potential 

122  cycles/hour  x .83  (average  efficiency)  = 101  cycles/hour  actual. 

3.2.2  Work  Time 

154,275  CY  -i-  707  CY/hour  = 218  hours 

3.2.3  Work  Cost 

218  hours  x $96.89/hour  = 

3.3  HAUL  COVERSOIL  TO  HEAP  LEACH  PADS,  WASTE  DUMP, 

OTHER  DISTURBANCES 

3.3.1  Equipment  and  Production  Rate 

40-Ton  haul  truck  capacity. 

Haul  truck  travels  1/2  mile  round  trip,  making  3.6  loads/hour. 

Cover  soil  weight  range:  2,600  to  3,400  lbs./LCY 

Average  weight  of  stockpiled  growth  mediums  = 3,000  lbs./LCY 

Tons  of  cover  soil  required  = 154,275  CY  x 1.5  tons/CY  = 

231 ,413  tons. 

Number  of  loads  to  haul  = 231 ,413  tons  -5-  40  tons/load  = 5^785. 

3.3.2  Work  Time 

5,785  loads  -5-  3.6  loads/hour  = 1,607  hours 

3.3.3  Work  Cost 

1,607  hours  x $67.93/hour  = 


TOTAL  COVER  SOIL  REPLACEMENT  COST 


21,122 


109,164 


$ 130,286 
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4.0  FERTILIZATION 

4.1  ASSUMPTIONS 

Fertilize  255  acres  of  generally  flat  terrain. 

4.2  EQUIPMENT  AND  PRODUCTION  RATE 

Use  JD710  tractor  ($81.95  per  hour)  and  drill  ($20.00  per  hour)  = 
$101.95  per  hour. 

Drill  rate  for  255  acres  regular  terrain  = 2.0  acres  per  hour 


4.3 

WORK  TIME 

255  acres  h-  2 acres/hour  = 128  hours 

4.4 

WORK  COST 

128  hours  X $1 01 .95  per  hour  = 

$ 13,050 

TOTAL  FERTILIZATION  COST 

$ 13,050 

5.0  FERTILIZER  COST 

5.1  ASSUMPTIONS 

255  acres  will  be  fertilized 

The  type  and  application  rate  of  fertilizer  will  be  determined  by  soil 
testing  prior  to  application. 

Assumed  250  pounds  per  acre  of  nitrogen  fertilizer  per  acre  for 
purposes  of  costing. 

5.2  FERTILIZER  REQUIRED 

255  acres  x 250  lbs./acre  = 63,750  lbs.  (32  tons) 

5.3  FERTILIZER  COST  32  tons  x $353.00/ton  = $ 11,296 


TOTAL  FERTILIZER  COST  $ 11,296 
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6.0 


SEEDING 


6.1  ASSUMPTIONS 

Seed  255  acres  of  generally  flat  terrain. 

6.2  EQUIPMENT  AND  PRODUCTION  RATE 

Use  Rangeland  Drill  {$81.95  per  hour)  and  JD710  tractor  ($20.00 
per  hour)  = $101.95  per  hour. 

Seeding  rate  for  255  acres  regular  terrain  = 1.5  acres  per  hour. 


6.3 

WORK  TIME 

255  acres  -5- 1.5  acres  per  hour  = 170  hours 

6.4 

WORK  COST 

170  hours  X $101.95  per  hour  = 

$ 17,332 

TOTAL  SEEDING  COST 

$ 17,332 

7.0  SEED  MIX  COST 

7.1  ASSUMPTIONS 

255  acres  will  be  seeded. 

A seed  mix  composed  of  native  grasses,  forbs,  shrubs,  and  trees 
will  be  developed  from  species  listed  in  Table  2-4. 

Plant  species  selection  will  be  based  on  seed  availability  and  cost. 
Seeding  rate  will  be  12  lbs.  of  pure  live  seed  (PLS)  per  acre. 


7.2 

SEED  REQUIRED 

255  acres  x 12  lbs.  per  acre  = 3,060  lbs. 

7.3 

SEED  COST 

3,060  lbs.  X $14.00  per  pound  = 

$ 

42,840 

TOTAL  SEED  MIX  COST 

$ 

42,840 
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8.0 


MULCHING  AND  CRIMPING 


8.1  ASSUMPTIONS 

Mulch  and  crimp  255  acres  of  generally  flat  terrain. 

8.2  EQUIPMENT  AND  PRODUCTION  RATE 

Use  JD71 0 tractor  ($81 .95  per  hour)  and  mulcher  ($40.00  per  hour) 
= $121.95  per  hour. 

Use  JD710  tractor  ($81.95  per  hour)  and  disc  ($15.00  per  hour)  for 
crimping  = $96.95  per  hour. 

Mulching  rate  for  255  acres  regular  terrain  = 5.0  acres  per  hour. 
Crimping  rate  for  255  acres  regular  terrain  = 3.0  acres  per  hour. 


8.3 

WORK  TIME 

Mulching  - 255  acres  + 5 acres/hour  = 51  hours 
Crimping  - 255  acres  -s-  3 acres/hour  = 85  hours 

8.4 

WORK  COST 

Mulching  - 51  hours  x $1 21 .95/hour  = 
Crimping  - 85  hours  x $ 96.95/hour  = 

$ 6,219 
8,241 

TOTAL  MULCHING  AND  CRIMPING  COST 

$ 14.460 

9.0 

MULCH  COST 

9.1 

ASSUMPTIONS 

255  acres  will  be  straw  mulched. 

Applied  at  rate  of  2,000  lbs.  (1  ton)  per  acre. 

9.2 

MULCH  REQUIRED 

255  acres  x 1 ton/acre  = 255  tons 

9.3 

MULCH  COST 

255  tons  X $60.00/ton  = 

$ 15,300 

TOTAL  MULCH  COST  $ 15.300 
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10.0  RECLAMATION  SUPERVISION 


10.1  ASSUMPTIONS 

Many  of  the  reclamation  activities  will  be  conducted  concurrently, 
thereby  reducing  the  time  required  for  supervision. 


10.2 

WORK  TIME 

A reclamation  supervisor  will  be  on  site 
a maximum  of  100  hours. 

10.3 

WORK  COST 

100  hours  X $50  per  hour  = 

$ 5.000 

TOTAL  RECLAMATION  SUPERVISION  COST  $ 5.000 


11.0  ADMINISTRATION 

11.1  ASSUMPTION 

1 8^/o  of  total  reclamation  cost  si^otai 

TOTAL  ADMINISTRATION  COST  $ 54.907 


RECAP  OF  RECLAMATION  COSTS  FOR  SURETY  BOND  ESTIMATE: 


1. 

Decommissioning 

$ 15,156 

2. 

Backfilling  and  Final  Grading 

40,317 

3. 

Cover  Soil  Replacement 

130,286 

4. 

Fertilization 

13,050 

5. 

Fertilizer  Cost 

11 ,296 

6. 

Seeding 

17,332 

7. 

Seed  Mix  Cost 

42,840 

8. 

Mulching  and  Crimping 

14,460 

9. 

Mulch  Cost 

15,300 

10. 

Reclamation  Supervision 

5.000 

SUBTOTAL 

305,037 

It. 

Administration 

54.907 

GRAND  TOTAL  ALL  COSTS 

$ 359.944 
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APPENDIX  C 


REPORT  ON  WASTE  MATERIAL  TESTING 


Report  on  Waste  Material  Testing 

Sanchez  Copper  Project 
May,  1992 


Prepared  by 

Mining  & Environmental  Consultants,  Inc. 

2338  W.  Royal  Palm,  Suite  E Phoenix,  Arizona  85021 


INTRODUCTION 

AZCO  Mining  Inc.  is  planning  to  develop  the  Sanchez  Copper  Project,  which  includes  an  open  pit 
copper  mine  located  on  public  land  approximately  10  miles  east-northeast  of  Safford,  Arizona. 
Incident  to  mining  of  the  copper  ore,  AZCO  plans  to  remove  some  201  million  tons  of  waste  material. 
This  material  will  be  placed  in  a rock  dump  on  natural  surface  near  the  open  pit.  Some  precipitation 
which  falls  on  the  dump  or  runoff  which  comes  in  contact  with  it  may  percolate  through  the  dump 
and  enter  the  groundwater. 

The  Arizona  Department  of  Environmental  Quality  (ADEQ)  requires  testing  of  mine  waste  material 
under  the  Aquifer  Protection  Permit  program  to  detennine  its  potential  o generate  acid  or  release 
pollutants.  The  ADEQ  currently  has  no  specific  procedure  for  these  tests,  but  since  1991  has  been 
considering  adoption  of  the  procedures  used  by  the  State  of  Nevada. 

The  purpose  of  this  report  is  to  describe  the  sampling,  sample  preparation  and  testing  procedures,  and 
the  results  of  tests  conduaed  on  waste  material  samples  from  the  Sanchez  Copper  Project. 


DISCUSSION 


Based  on  surface  geology  and  geological  interpretations  from  underground  workings  and  drill  core, 
the  waste  material  will  consist  of  four  material  types:  alluvium,  basalt,  andesite  and  quartz  monzonite 
porphyry  (monzonite).  The  alluvium  consists  of  relatively  recent,  near-surface  (0  to  250  feet  in  the 
pit  area)  sediment  which  covers  the  southern  portion  of  the  proposed  pit.  In  the  immediate  vicinity 
of  the  pit,  the  basalt  occurs  as  a relatively  thin  (100  feet  more  or  less)  capping  on  the  ridges  and 
associated  talus.  Botii  the  alluvium  and  the  basalt  are  essentially  unmineralized,  although  the  alluvium 
contains  some  mineralized  sediments  derived  from  exposed  portions  of  the  orebody. 

Andesite  makes  up  approximately  85%  of  the  orebody,  with  the  remaining  15%  being  monzonite.  The 
lower-grade  (below  about  0.1%  copper)  and  unmineralized  portions  of  the  orebody  will  be  disposed 
of  as  waste.  The  andesite  and  monzonite  occur  from  the  surface  to  well  below  the  proposed  pit 
bottom  some  1,200  feet  below  the  present  surface. 

In  June,  1989,  a suite  of  samples  of  waste  rock  from  drill  core  was  obtained  by  Arizona  Consultants  & 
Invesunents,  a predecessor  to  this  firm,  and  subjected  to  a 30-day  column  leach  test  by  Metcon 
Research  Inc.  (Metcon).  Solution  samples  were  taken  every  five  days  and  analyzed.  The  leached 


residue  was  then  sampled  and  subjected  to  an  Extraction  Procedure  Toxicity  (EP  Tox)  test  by  Turner 
Laboratories.  This  procedure  was  acceptable  to  the  ADEQ  at  that  time. 

The  solution  analyses  detected  a tiny  amount  of  arsenic  (0.010  mg/L),  well  below  state  drinking  water 
limits  (0.05  mg/L).  Even  this  low  value  is  overstated,  since  significant  evaporation  of  solution 
occurred  during  the  test  (distilled  water  was  added  at  the  end  of  15  days,  but  not  at  the  end  of  the 
test).  The  addition  of  water  on  day  15  reduced  the  arsenic  assay  by  about  two-thirds.  From  the  data, 
an  arsenic  assay  of  0.003  to  0.004  mg/L  would  be  expected  if  the  solution  had  been  brought  back  to 
its  original  volume  at  the  end  of  the  test. 

Very  low  levels  of  arsenic  and  mercury,  0.005  and  0.0003  mg/L  respectively,  were  detected  in  the  EP 
Tox  test.  These  values  are  many  times  lower  than  EPA  toxicity  limits  (5.0  and  0.2  mg/L  respectively). 
Sampling  details  and  test  results  are  presented  in  this  appendix. 

In  November,  1991,  it  was  decided  to  test  a suite  of  waste  material  samples  using  Nevada  procedures. 
The  Nevada  procedures  require  that  samples  of  waste  material  be  subjected  to  two  tests: 

1)  an  Acid-Base  Accounting  Test  to  determine  the  acid  generating  potential,  and 

2)  a Meteoric  Waters  Mobility  Test  (MWMT)  to  identify  mobile  constituents. 

Twelve  samples,  three  each  of  the  four  material  types,  were  obtained  by  this  firm.  The  samples  were 
prepared  by  Metcon  and  tested  by  Core  Laboratories  of  Aurora,  Colorado.  Several  months  delay 
between  the  collection  of  the  samples  and  testing  was  occasioned  by  our  unsuccessful  attempts  to  find 
a local  laboratory  willing  and  able  to  perfonn  these  tests. 

It  was  initially  planned  to  do  only  the  Acid-Base  Accounting  test,  and  to  rely  on  the  earlier  column 
leach  - EP  Tox  test  to  identify  the  leachable  constituents.  In  April,  1992,  it  was  decided  to  include 
MWMT  testing  of  the  new  suite  of  samples  to  fully  comply  with  the  Nevada  procedures. 

The  Acid-Base  Accounting  test  indicated  that  all  of  the  materials  tested  had  high  acid-neutralizing 
potential  and  are  non-acid-generating.  The  MWMT  tests  indicated  that,  with  the  exception  of  calcium, 
magnesium,  potassium,  sodium  and  iron,  the  metals  analyzed  for  were  either  below  or  at  the  detection 
limits.  Gross  alpha  radiation  was  not  detected  in  three  of  the  four  samples,  and  was  very  low  in  the 
fourth  (3.0  pCi/L  as  compared  to  safe  drinking  water  standard  of  15.0).  Sample  results  are  presented 
in  this  appendix. 


CONCLUSIONS 


AU  samples  indicated  a low  acid-generating  potential,  a high  acid-neutralization  potential,  and  contain 
essentially  no  leachable  toxic  substances.  The  samples  were  remaricably  consistent  in  this  regard. 

Based  on  the  tests  performed,  the  waste  materials  would  be  classified  as  non-hazardous  by  the  EPA 
and  non- acid-generating  and  non-toxic  by  the  state. 


Fred  B.  Brost,  P.E. 
May  19,  1992 


ARIZONA  CONSULTANTS  & INVESTMENTS 
12416  W.  Cherry  Hills  Drive 
Sun  City,  AZ  85351 


SANCHEZ  COPPER  PROJECT 
WASTE  SAMPLING 

On  June  1,  1989,  at  the  request  of  Mr.  Richard  C.  Moores  of 
AZCO,  I contacted  Mr.  Harold  Downey,  contract  geologist  for 
AZCO,  to  obtain  representative  samples  of  andesite  and  quartz 
monzonite  porphyry  for  waste  characterization  testing.  The 
instructions  given  to  Mr.  Downey  were  to  select  approximately 
200  lbs.  of  drill  core  which  would  be  representative  of  the 
waste  material  to  be  encountered  within  the  orebody.  The 
core  was  to  be  approximately  80%  andesite  and  20%  quartz 
monzonite  porphyry,  which  are  the  approximate  percentages  of 
these  rock  types  in  the  orebody,  and  less  than  0.1%  copper. 

The  samples  selected  by  Mr.  Downey  were  as  follows: 


Hole  No. 

Depth 

Coordinates 

%.  Cu. 

Andesite 

703 

240 

16376  N 

14411 

E 

0.04 

162  lbs. 

ft 

360 

ft 

ft 

0.02 

704 

320 

16245  N 

14572 

E 

0.01 

705 

330 

15885  N 

13740 

E 

0.01 

Qtz  Monz 

414 

100 

15633  N 

14014 

E 

0.01 

42  lbs. 

ft 

530 

ft 

tt 

0.01 

706 

ft 

70 

300  V 

16245  N 

ft 

14280 

tt 

E 

0.03 

0.03 

The  samples  were  sealed  in  plastic  bags  marked  with  the  hole 
number  and  depth  (approximate  center  of  sample  interval). 

The  samples  were  picked  up  at  the  AZCO  core  shed  in  Solomon 
and  delivered  to  Metcon  Research,  Inc.  in  Tucson  by  myself. 


Fred  B.  Brest,  P.E. 
June  14,  1989 


MET  CON  Research  Inc. 


lS4-f  W.  Grant  Road,  Suite  106 
Tucson,  .-irizona  S5743 


Tel:  (602)  623-132 
Telex  284623  KDE  VI 


4 October  1989 
EI-056R-89 


Arizona  Consultants  and  Investments 
12416  W.  Cherry  Hills  Dr. 

Sun  City,  AZ  85351 

Attention:  Mr.  Fred  B.  Brost 

Subject:  Sanchez  Project  Leaching  Tests  on 

Dump  Material 


Dear  Mr.  Brost: 

1.0  INTRODUCTION 

During  the  second  week  in  June  1989,  a suite  of  samples  from 
the  Sanchez  Project  was  delivered  to  Metcon  Research  by  Mr.  Fred 
B.  Brost.  A column  leach  test  on  dump  material  was  conducted  for 
30  days.  The  procedures  employed  and  the  results  obtained  during 
this  study  are  outlined  herein. 

2.0  SUMMARY 

A column  leach  test  was  conducted  to  study  the  potential 
leaching  action  of  rain  upon  the  dump  material.  The  results  from 
this  study  indicate  that  the  dump  material  sample  tested  contained 
water  soluble  arsenic  minerals,  minute  amounts  of  arsenic  were 
detected  in  the  effluent  solutions^  obtained  from  the  column.  The 
arsenic  concentration  ranged  from  0.002  to  0.010  milligrams  per 
liter,  the  increase  in  concentration  observed  was  partly  due  to 
evaporation  losses  during  testing.  The  concentration  of  Cu,  Ag, 
Hg  and  Cd  in  solution  were  all  <0.001  milligrams  per  liter 
throughout  the  entire  leach  period. 

3.0  METALLURGICAL  PROCEDURES 

The  procedures  utilized  for  leaching  tests  are  described 
below. 

3 . 1  Column  Leach  Test 

A composite  sample  with  a total  weight  of  60  pounds  was 
prepared  from  a suite  of  minus  2 inch  core  samples  submitted 
for  testing. 


3.1.1 


The  dump  material  composite  sample  was  blended  by 
the  cone  and  quartering  method.  This  sample  was 
then  placed  in  a 3 ft  by  6 inch  ID  column. 

3.1.2  The  dump  material  was  leached  by  recirculating 
distilled  water  through  the  column  for  30  days  at 
a specific  flow  rate  of  0.040  GPM  per  sq.  ft  for 
30  days.  A total  of  3 liters  of  water  were  used 
initially.  At  the  end  of  15  days,  it  was 
necessary  to  add  water  up  to  3 liters  due  to 
evaporation  losses. 

3.1.3  During  this  30  day  period,  50  ml  samples  were 
drawn  on  a daily  basis  from  the  column  and  the 
same  amount  of  distilled  water  was  added  as  make- 
up . 

3.1.4  At  the  end  of  30  days,  the  leach  solution  was 
completely  drained  from  the  column.  The  residue 
was  then  unloaded  and  a representative  sample  from 
the  residue  was  prepared  for  assay. 

4.0  RESULTS  AND  DISCUSSION 

The  results  obtained  during  this  investigation  and  a brief 
discussion  are  outlined  in  the  following  paragraphs. 

4.1  Column  Leach  Test 

After  the  30  day  continuous  water  leach  test  on  the  dunfp 
material,  a representative  sample  was  taken  from  the  residue 
and  an  EP  TOX  test  was  conducted  on  the  residue.  Analyses 
from  solution  samples  at  5 day  intervals  and  the  EP  TOX  test 
results  are  presented  in  Tables  4.1  and  4.2  below. 


TABLE  4.1  EP  TOX  TEST  RESULTS 
DUMP  MATERIAL  (LEACHED  RESIDUE) 


Element 

Assays  (mq/liter) 

Arsenic 

0.005 

Barium 

<0.05 

Cadmium 

<0.05 

Chromium 

<0.05 

Lead 

<0.20 

Mercury 

0.0003 

Selenium 

<0.001 

Silver 

<0.02 

TABLE  4.2  SANCHEZ  PROJECT 


DUMP  MATERIAL  LEACH  TEST 


Leach  Day  Flow  rate  Solution Assays  (mq/liter) 

(GPM/Sq.  Ft.)  Cu  As  Aq  Hq  Cd 


1 

0.040 

<0.001 

0.002 

<0,001 

<0.001  <0.001 

2 

0.040 

3 

0.040 

4 

0.040 

5 

0.040 

<0.001 

0.005 

<0.001 

<0.001  <0.001 

6 

0.040 

7 

0.040 

8 

0.040 

9 

0.040 

10 

0.040 

<0.001 

0.008 

<0.001 

<0.001  <0,001 

11 

0.040 

12 

0.040 

13 

0.040 

14 

0.040 

15 

0.040 

<0.001 

0.003 

<0.001 

<0.001  <0.001 

16 

0.040 

17 

0.040 

18 

0.040 

19 

0.040 

20 

0.040 

<0.001 

0.003 

<0.001 

<0.001 *<0.001 

21 

0.040 

22 

, 0.040 

23 

0.040 

24 

0.040 

25 

0.040 

<0.001 

0.007 

<0.001 

<0.001  <0.001 

26 

0.040 

27 

0.040 

28 

o:o4o 

29 

0.040 

- 

30 

0.040 

<0.001 

0.010 

<0.001 

<0.001  <0.001 

Inspection  of  tabulated  data  indicates  that  Arsenic  was’ 
the  only  element  detected  in  the  solutions  obtained  from  the 
column  leach  test.  The  EP  TOX  test  results  show  an  arsenic 
content  of  0.005  mg/liter  in  the  leached  residue,  mercury  was 
also  detected  in  the  residue  but  there  was  no  indication  of 
the  presence  of  mercury  or  any  other  metals  in  solution 
throughout  the  leach  period. 


We  appreciate  the  opportunity  to  work  with  you  on  this 
important  project.  Should  you  have  any  questions  in  regards  to 
this  report,  please  contact  us  at  any  of  our  phone  numbers. 


Very  truly  yours. 


/f 

Eug^io  lasillo 
Process  Engineer 


El : rs 


TURNER 

lAIOtATOIIIS 

MR.  JOHN  LEE 
NETCON  RESEARCH 
1S44  W.  GRANT  RD.  #106 
TUCSON,  ARIZONA  05745 

REPORT  NUMBER;  12653 
DATE  RECEIVED;  7/26/89 
DATE  REPORTED;  0/9/89 

#344  7/26/89.  EP  TOX  RESULTS,. 

PARAMETER 

RESULT 

ARSENIC 

0.005 

BARIUM 

< 0.05 

CADMIUM 

< 0.05 

CHROMIUM 

< 0.05 

LEAD 

< 0.20 

MERCURY 

0. 0003 

SELENIUM 

<0. OOi 

SILVER 

< 0.02 

ALL  DATA  REPORTED  IN  MILLIGRAMS  PER  LITER. 


W.  W.  TURNER 

1881  W.  PRINCE  ROAD  ■ TUCSON,  ARU 

[ONA  85705  ■ 602  293-3406  ■ FAX#  602  8 

1881  W.  PRINCE  ROAD 


TUCSON,  ARIZONA  85705 


602  2930406 


FAX#  602  888-7519 


MET  CON  Research  Inc. 

1844  W.  Grant  Road,  Suite  106  Tel:  (602)  623-1 327 

Tucson,  Arizona  85745  Telex  284623  KDE  UR 


3 November  1989 
EI-078-89 


Arizona  Consultants  and  Investments 
12416  W.  Cherry  Hills  Dr. 

Sun  City,  A2  85351 

Attention:  Mr.  Fred  Brost 

Subject:  Solution  pH  Readings  from 

Test  Work  Conducted  on  Sanchez  Project 


Dear  Fred: 

Enclosed  please  find  the  pH  data  gathered  during  the  test 
program  conducted  on  the  Sanchez  Project  samples.  Should  you  need 
any  further  information,  please  do  not  hesitate  to  contact  us. 

Very  truly  yours, 

1 • / 

Eugenio  lasillo 
Process  Engineer 


El : rs 


SANCHEZ  PROJECT  pH  READINGS 


Test 

Dump  Material 


2 

3 

4 
6 

7 

8 
9 

11 

12 

13 

14 
16 

17 

18 
19 
21 
22 

23 

24 
26 

27 

28 
29 


__£H 

7.7 

7.6 

7.6 

7.7 

7.6 
7.5 

7.7 

7.5 

7.8 
7.8 

7.6 

7.7 
7.7 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 


Clay  Test  (Acid) 


hrs  11-20 

21-36 

37 


6.1 

4.9 

6.8 


Wsartaam  Atlas 

International 


A LAon^OMHT  Comoany 


Name:  David  A.  McWharter 


Core  Laboratories 

1300  South  Potomac,  Suite  130 

Aurora,  CO  80012 


Title:  LABORATORY  MANAGER 
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Wastam  Adas 
irrCemational 


METEORIC  WATER  MOBILITY  PROCEDURE 
MINING  & ENV.  CONSULTANTS,  INC. 
05/13/92 


The  Meteoric  Water  Mobility  Procedure  was  performed  on  the 
andesite,  monzonite,  alluvium  and  basal  samples.  2.5  kilograms 
of  material  with  a particle  size  less  than  or  equal  ^ to  5 
centimeters  was  submitted  for  each  sample.  The  lixiviant 
consisted  of  deionized  water  with  the  pH  adjusted  to 
approximately  5.5.  Vessels  were  filled  with  a 2:1  liquid  to 
solid  ratio  and  rotated  end  over  end  for  24  hours,  continuously 
v0-tting  the  sample.  The  leachates  generated  from  these  samples 
were  analyzed  for  parameters  as  requested.  A summary  of  data 
generated  from  each  test  is  listed  below.  Results  from  analysis 
of  leachates  are  listed  in  the  analytical  report. 


CLIENT 
SAMPLE  ID 

LAB  ID 

SAMPLE  WT. 
rams) 

LIXIVIA2TT 
OTY. rmls) 

INITIAL 
__£H 

FINAL 

ANDESITE 

920626-1 

1500.0 

3000.0 

5.50 

9.43 

MONZONITE 

920626-2 

1500.0 

3000.0 

5.50 

9.93 

ALLUVIUM 

920626-3 

1500.0 

3000.0 

5.50 

9.57 

BASAL 

920626-4 

1500.0 

3000.0 

5.50 

9.37 
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LA.  BORATO 

R Y TESTS 

05/13/92 

RESULTS 

J08  MUMBERr  920626  CUSTOMER: 

mining;  fcENV.  CONSUtTANTS;  INC, 

ATTN:  FRED  BROST 

riiPUT  r.O.. : AZCO'S  SANCHEZ  COPPER  PROJ. 

LABORATORY 

I.D...:  920626-0005 

DATE  SAMPLED  . . : 04/14/92 

DATE  RECEIVED : 04/14/92 

iTtMP  5AMPI  FO : 10:00 

TIME  RECEIVED : 10:00 

|u0RIC  DESCRIPTION...:  ANDESITE  MUMP  LEACHATE 

REMARKS 

: LIXIVIANT 

TEST  DESCRIPTION 

FINAL  RESULT 

LIMITS/*OILUT10N 

UNITS  OF  MEASURE 

TEST  METHOD 

DATE 

TECHN 

Alkalinity,  Total  (Filt.) 

21 

5 

mg/L  CaC03 

310.1  (1) 

04/24/92 

MRC 

Chloride  (Filt.) 

5.1 

0.5 

mg/L 

325.2  (1) 

04/22/92 

OTJ 

Conductivity  (Filt.) 

159 

1 

unhos/cm  325dC 

120.1  (1) 

04/24/92 

MU 

Fluoride  (Filt.) 

0.9 

0.1 

mg/L 

340.3  (1) 

04/23/92 

DTJ 

Hardness,  Total  (Filt.) 

5 

1 

mg/L  CaC03 

314A  (3) 

04/16/92 

TLK 

nitrogen.  Total  <jeldahl  (Filt.) 

1 

1 

mg/L  (as  M) 

351.3  (1) 

04/20/92 

RMN 

Nitrogen,  Nitrate  (Filt.) 

0.8 

0.1 

mg/L  (as  N) 

353.2  (1) 

04/22/92 

MU 

Nitrogen,  Nitrite  (Filt.) 

<0.01 

0.01 

mg/L  (as  N) 

353.2  (1) 

04/22/92 

HU 

pH  (Filt.) 

8.97 

0.01 

pH  Units 

150.1  (1) 

04/24/92 

MRC 

Solids,  Total  Dissolved  (TDS) 

110 

10 

mg/L 

160.1  (1) 

04/15/92 

RMN 

Sulfate  (Filt.) 

35 

10 

mg/L 

300.1  (1) 

04/27/92 

PJM 

Antimony,  Oiss.  (Sb) 

<0.1 

\ 

0.1 

mg/L 

200.7/6010  (1,2) 

04/16/92 

TLK 

Arsenic,  Diss.  (As) 

V 

<0.05 

0.05 

mg/L 

200.7/6010  (1,2) 

04/16/92 

TLK 

Sariim,  Diss.  (Ba) 

<0.01 

0.01 

mg/L 

200.7/6010  (1,2) 

04/16/92 

TLK 

Cadmium,  Oiss.  (Cd) 

<0.005 

0.005 

mg/L 

200.7/6010  (1,2) 

04/16/92 

TLK 

Calcium,  Oiss.  (Ca) 

1.3 

0.1 

mg/L 

200.7/6010  (1,2) 

04/16/92 

TLK 

Chromium,  Diss.  (Cr) 

<0.01 

0.01 

mg/L 

200.7/6010  (1,2) 

04/16/92 

TLK 

Copper,  Diss.  (Cu) 

<0.01 

0.01 

mg/L 

200.7/6010  (1,2) 

04/16/92 

TLK 

Iron,  Oiss.  (Fe) 

0.22 

0.03 

mg/L 

200.7/6010  (1,2) 

04/16/92 

TLK 

Lead,  Oiss.  (Pb) 

<0.05 

0.05 

mg/L 

200.7/6010  (1,2) 

04/16/92 

TLK 

lercury,  Diss.  (Hg) 

<0.0003 

0.0003 

mg/L 

245.1  (1)- 

04/16/92 

UGL 

Magnesium,  Diss.  (Mg) 

0.4 

0.1 

mg/L 

200.7/6010  (1,2) 

04/16/92 

TLK 

ianganese,  Diss.  (Mn) 

<0.01 

0.01 

mg/L 

200.7/6010  (1,2) 

04/16/92 

TLK 

nOO  South  Potomac,  Suite  130 
Aurora,  CO  80012 
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LABORATORY  TESTS  RESULTS 
05/13/92 


JOa  MUMBERr  920626  CUSTOMER;:*  ^ CONSUU’ANTS^ 


CLIENT  I.O 

DATE  SAMPLED 

I TIME  SAMPLED 

|W0RK  DESCRIPTION... 


AZCO'S  SANCHEZ  COPPER  PROJ. 
04/14/92 
10:00 

ANDESITE  MUMP  LEACHATE 


LABORATORY  I.O...:  920626-0005 

DATE  RECEIVED : 04/14/92 

TIME  RECEIVED : 10:00 

REMARKS .:  LIXIVIANT 


TEST  DESCRIPTION 

FINAL  RESULT 

L1MI.TS/*0ILUTI0M 

UNITS;  OF  MEASURE 

■TEST  METHCD 

DATE 

Nickel,  Diss.  (Ni) 

<0.04 

0.04 

mg/L 

200.7/6010  (1,2) 

04/16/92 

Potassium,  Diss.  (K) 

3.9 

0.01 

mg/L 

258.1  (1) 

04/16/92 

Selenium,  Diss.  (Se) 

<0.1 

0.1 

mg/L 

200.7/6010  (1,2) 

04/16/92 

Silver,  Diss.  (Ag) 

<0.01 

0.01 

mg/L 

200.7/6010  (1,2) 

04/16/92 

Sodium,  Diss.  (Na) 

27 

1 

mg/L 

200.7/6010  (1,2) 

04/16/92 

Uraniun,  Diss.  (U) 

0.001 

0.001 

mg/L 

908.1  (1) 

04/29/92 

Zinc,  Diss.  (Zn) 

<0.01 

0.01 

mg/L 

200.7/6010  (1,2) 

04/16/92 

Gross  Alpha,  dissolved 

NO 

pCi/l 

EPA  900.0 

05/01/92 

Gross  Alpha,  diss.,  error,  */- 

1.4 

pCi/l 

05/01/92 

Gross  Alpha,  diss.,  LLD 

2.5 

pCi/l 

05/01/92 

Radium  226,  dissolved 

0,5 

pCi/l 

EPA  903.1 

05/13/92 

Radium  226,  diss.,  error,  +/- 

0.4 

pCi/l 

05/13/92 

Radi un  226,  diss.,  LLD 

0,5 

pCi/l 

05/13/92 

Radiun  228,  dissolved 

NO 

pCi/l 

EPA  904,0 

05/12/92 

Radium  228,  diss.,  error,  */- 

2.1 

pCi/l 

05/12/92 

Radiun  228,  diss.,  LLD 

3.6 

pCi/l 

05/12/92 
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LABORATORY  TESTS 

05/13/92 

RESULTS 

JOB  NUMBER:  920626 

CUSTOMER:  mining:  r EMV..  (aNSUtTANTS,.  INC. 

ATTN:  FRED  BROST 

W4 

Waatam  Atiaa 

Irrtemational 


CLIENT  I.O 

)ATE  SAMPLED 

TIME  SAMPLED 

NORK  DESCRIPTION... 


AZCO'S  SANCHEZ  COPPER  PROJ. 
04/14/92 
10:00 

MONZONITE  MUMP  LEACHATE 


LABORATORY  I.O... 
DATE  RECEIVED.... 
TIME  RECEIVED.... 
REMARKS 


920626-0006 

04/14/92 

10:00 

LIXIVIANT 


TEST  DESCRIPTIOM 


FINAL:  RESULT: 


LIMITS/*OILUTIOM 


UNITS  OF  MEASURE 


TEST  METHOD 


DATE. 


TECHN 


Ulcalinity,  Total  (FUt.) 
Chloride  (Filt.) 

Conductivity  (Filt.) 

Fluoride  (Filt.) 

^ardness,  Total  (Filt.) 
iJitrogen,  Total  Kjeldahl  (Filt.) 
ilitrogen,  Nitrate  (Filt.) 
Nitrogen,  Nitrite  (Filt.) 
pH  (Filt.) 

Solids,  Total  Dissolved  (TDS) 
Sulfate  (Filt.) 

Antimony,  Diss.  (Sb) 

Arsenic,  Diss.  (As) 

Barium,  Diss.  (Ba) 

Cadmium,  Diss.  (Cd) 

Calcium,  Diss.  (Ca) 

Chromium,  Diss.  (Cr) 

Copper,  Diss.  (Cu) 

Iron,  Diss.  (Fe) 

Lead,  Diss.  (Pb) 

Hercury,  Diss.  (Hg) 

Hagnesium,  Diss.  (Mg) 

Manganese,  Diss.  (Mn) 


51 

4.1 

153 

0.5 

1 

<1 

0.3 

<0.01 

9.72 

105 

<10 

<0.1 

<0.05 

<0.01 

<0.005 

0.3 

<0.01 

<0.01 

<0.03 

<0.05 

<0.0003 

<0.1 

<0.01 


5 

0.5 

1 

0.1 

1 

1 

0.1 

0.01 

0.01 

10 

10 

0.1 

0.05 

0.01 

0.005 

0.1 

0.01 

0.01 

0.03 

0.05 

0.0003 

0.1 

0.01 


mg/L  CaC03 
mg/L 

umhos/cm  325dC 
mg/L 

mg/L  CaC03 

mg/L  (as  N) 

mg/L  (as  N) 

mg/L  (as  N) 

pH  Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 


310.1  (1) 

325.2  (1) 

120.1  (1) 

340.3  (1) 

314A  (3) 

351.3  (1) 

353.2  (1) 

353.2  (1) 

150.1  (1) 

160.1  (1) 

300.1  (1) 
200.7/6010  (1,2) 
200.7/6010  (1,2) 
200.7/6010  (1,2) 
200.7/6010  (1,2) 
200.7/6010  (1,2) 
200.7/6010  (1,2) 
200.7/6010  (1,2) 
200.7/6010  (1,2) 
200.7/6010  (1,2) 

245.1  (1) 
200.7/6010  (1,2) 
200.7/6010  (1,2) 


04/24/92 

04/22/92 

04/24/92 

04/23/92 

04/16/92 

04/20/92 

04/22/92 

04/22/92 

04/24/92 

04/15/92 

04/27/92 

04/16/92 

04/16/92 

04/16/92 

04/16/92 

04/16/92 

04/16/92 

04/16/92 

04/16/92 

04/16/92 

04/16/92 

04/16/92 

04/16/92 


MRC 

DTJ 

MU 

DTJ 

TLK 

RMN 

MU 

MU 

MRC 

RMN 

PJM 

TLK 

TLK 

TLK 

TLK 

TLK 

TLK 

TLK 

TLK 

TLK 

UGL 

TLK 

TLK 
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LABORATO 

R Y TESTS 

05/13/92 

R E 

S U L T S 

iJOa  NUWBERr  920626  CUSTOHER^: 

HIH ING:  fi:  ENW.  CONSULTANTS,:  ! NCL 

ATTNr  : FRED  BROST 

CLIENT  1.0 : AZCO'S  SANCHEZ 

DATE  SAMPLED : 04/14/92 

TIME  SAMPLED : 10:00 

WORK  DESCRIPTION...:  MONZONITE  MW1P 

COPPER  PROJ. 
LEACHATE 

LABORATORY  I.O...:  920626-0006 

DATE  RECEIVED : 04/14/92 

TIME  RECEIVED : 10:00 

BPMARKS I LIXIVIANT 

TEST  DESCRIPTION 

FINAL  RESULT 

tWITS/*OILUTTON 

UNITS  OF  MEASURE 

TEST  METHOD 

DATE 

TECHN 

NicKel,  Diss.  (Ni) 

<0.04 

0.04 

mg/L 

200.7/6010  (1,2) 

04/16/92 

TLK 

Potassiim,  Diss.  (K) 

2.2 

0.01 

mg/L 

258.1  (1) 

04/16/92 

TLK 

Selenium,  Diss.  (Se) 

<0.1 

0.1 

mg/L 

200.7/6010  (1,2) 

04/16/92 

TLK 

Silver,  Diss.  (Ag) 

<0.01 

0.01 

mg/L 

200.7/6010  (1,2) 

04/16/92 

TLK 

Sodium,  Diss.  (Na) 

30 

1 

mg/L 

200.7/6010  (1,2) 

04/16/92 

TLK 

Uranium,  Diss.  (U) 

0.001 

0.001 

mg/L 

908.1  (1) 

04/29/92 

CA 

Izinc,  Diss.  (Zn) 

<0.01 

0.01 

mg/L 

200.7/6010  (1,2) 

04/16/92 

TLK 

Gross  Alpha,  dissolved 

NO 

pCi/l 

EPA  900.0 

05/01/92 

CA 

[cross  Alpha,  diss.,  error,  */- 

1.5 

pCi/l 

05/01/92 

CA 

Gross  Alpha,  diss.,  LLO 

2.7 

pCi/l 

05/01/92 

CA 

Radium  226,  dissolved 

0.3 

pCi/l 

EPA  903.1 

05/13/92 

CA 

1 

•Radium  226,  diss.,  error,  +/- 

0.5 

pCi/l 

05/13/92 

CA 

iRadium  226,  diss.,  LLD 

0.8 

pCi/l 

05/13/92 

CA 

1 

Radium  228,  dissolved 

NO 

pCi/l 

EPA  904.0 

05/12/92 

CA 

•Radium  228,  diss.,  error,  +/* 

2.7 

pCi/l 

05/12/92 

CA 

Radium  228,  diss.,  LLD 

1 

1 

5.0 

pCi/l 

05/12/92 

CA 

1 1300  South  Potomac,  Suite  130 

* Aurora,  CO  80012 

(303)  751-1780 
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L A B 0 R A T C 

) R Y TESTS 

05/13/92 

RESULTS 

108.  MUMBERr.  920626  CUSTOMER: 

HI  M ING:  S ; EMV.  CONSULTANTS,  : INC. 

ATTN:  FRED  BROST 

!LIPNT  I.D : AZCQ'S  SANCHEZ  COPPER  PRQJ. 

LABORATORY 

I.D...:  920626-0007 

)ATE  SAMPLED : 04/14/92 

DATE  RECEIVED....:  04/14/92 

TIME  SAMPLED : 10:00 

TIME  RECEIVED : 10:00 

K)RK  DESCRIPTION...:  ALLUVIUM  MUMP  LEACHATE 

REMARKS 

: LIXIVIANT 

TEST  DESCRIPTION 

FINAL  RESULT 

LIMITS/*OILUTTON 

UNITS:  OF  MEASURE 

TEST  METHOD 

DATE  TECHN 

lUalinicy,  Total  (Filt.) 

49 

5 

mg/L  CaC03 

310.1  (1) 

04/24/92  MRC 

Ihloride  (Filt.) 

14.6 

0.5 

mg/L 

325.2  (1) 

04/22/92  DTJ 

:onductivity  (Filt.) 

262 

1 

umhos/cm  325dC 

120.1  (1) 

04/24/92  MW 

Uuoride  (Filt.) 

0.6 

0.1 

mg/L 

340.3  (1) 

04/23/92  DTJ 

iardness,  Total  (Filt.) 

26 

1 

mg/L  CaC03 

314A  (3) 

04/16/92  TLK 

nitrogen.  Total  Kjeldahl  (Filt.) 

<1 

1 

mg/L  (as  N) 

351.3  (1) 

04/20/92  RMN 

Nitrogen,  Nitrate  (Filt.) 

1.6 

0.1 

mg/L  (as  N) 

353.2  (1) 

04/22/92  MW 

Jitrogen,  Nitrite  (Filt.) 

0.02 

0.01 

mg/L  (as  N) 

353.2  (1) 

04/22/92  MW 

3H  (Filt.) 

9.15 

0.01 

pH  Units 

150.1  (1) 

04/24/92  MRC 

Solids,  Total  Dissolved  (TDS) 

167 

10 

mg/L 

160.1  (1) 

04/15/92  RMN 

Sulfate  (Filt.) 

38 

10 

mg/L 

300.1  (1) 

04/27/92  PJM 

Antimony,  Diss.  (Sb) 

<0.1 

0.1 

mg/L 

200.7/6010  (1,2) 

04/16/92  TLK 

Arsenic,  Diss.  (As) 

<0.05 

0.05 

mg/L 

200.7/6010  (1,2) 

04/16/92  TLK 

Bariun,  Diss.  (Ba) 

<0.01 

0.01 

mg/L 

200.7/6010  (1,2) 

04/16/92  TLK 

Cadmium,  Diss.  (Cd) 

<0.005 

0.005^ 

mg/L 

200.7/6010  (1,2) 

04/16/92  TLK 

Calcium,  Diss.  (Ca) 

6.7 

0.1 

mg/L 

200.7/6010  (1,2) 

04/16/92  TLK 

Chromiun,  Diss.  (Cr) 

<0.01 

0.01 

mg/L 

200.7/6010  (1,2) 

04/16/92  TLK 

Copper,  Diss.  (Cu) 

<0.01 

0.01 

mg/L 

200.7/6010  (1,2) 

04/16/92  TLK 

Iron,  Diss.  (Fe) 

<0.03 

0.03 

mg/L 

200.7/6010  (1,2) 

04/16/92  TLK 

.ead,  Diss.  (Pb) 

<0.05 

0.05 

mg/L 

200.7/6010  (1,2) 

04/16/92  TLK 

lercury,  Diss.  (Hg) 

<0.0003 

0.0003 

mg/L 

245.1  (1) 

04/16/92  WGL 

lagnesium,  Diss.  (Mg) 

2.3 

0.1 

mg/L 

200.7/6010  (1,2) 

04/16/92  TLK 

langanese,  Diss.  (Mn) 

<0.01 

0.01 

mg/L 

200.7/6010  (1,2) 

04/16/92  TLK 
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LABORATO 

R Y TESTS 

05/13/92 

RESULTS 

.JOS  NUMBER:  920626  CUSTOMER:' 

MINING  & ENV.  CONSULTANTS,,  INC.. 

ATTN FREtt  8ROST 

•I  tPWT  r n : AZCO'S  SANCHEZ  COPPER  PROJ. 

LABORATORY 

I.D...:  920626-0007 

)ATE  SAMPLED : 04/14/92 

DATE  RECEIVED : 04/14/92 

ITTMP  5AMPIPD : 10:00 

TIME  RECEIVED : 10:00 

VDRK  DESCRIPTION...:  ALLUVIUM  MUMP  LEACHATE 

REMARKS 

: LIXIVIANT 

TEST  DESCRIPTION 

FINAL  RESULT 

LIKI:TS/*OILUTION 

UNITS  OF  MEASURE 

TEST  METHOD 

DATE.  TECHN 

liclcel,  Diss.  (Ni) 

<0.04 

0.04 

mg/L 

200.7/6010  (1,2) 

04/16/92  TLK 

[Potassium,  Diss.  (K) 

6.6 

0.01 

mg/L 

258.1  (1) 

04/16/92  TLK 

lelenium,  Diss.  (Se) 

<0.1 

0.1 

mg/L 

200.7/6010  (1,2) 

04/16/92  TLK 

railver,  Diss.  (Ag) 

<0.01 

0.01 

mg/L 

200.7/6010  (1,2) 

04/16/92  TLK 

.odium,  Diss.  (Na) 

37 

1 

mg/L 

200.7/6010  (1,2) 

04/16/92  TLK 

Jranium,  Diss.  (U) 

0.001 

0.001 

mg/L 

908.1  (1)  ■ 

04/29/92  CA 

jzinc,  Diss.  (Zn) 

<0.01 

0.01 

mg/L 

200.7/6010  (1,2) 

04/16/92  TLK 

Iross  Alpha,  dissolved 

NO 

pCi/l 

EPA  900.0 

05/01/92  CA 

jcross  Alpha,  diss.,  error,  ■*•/■ 

1.9 

pCi/l 

05/01/92  CA 

Iross  Alpha,  diss.,  LLD 

3.3 

pCi/l 

05/01/92  CA 

[Radium  226,  dissolved 

NO 

pCi/l 

EPA  903.1 

05/13/92  CA 

1 

ladium  226,  diss.,  error,  +/- 

0.3 

pCi/l 

05/13/92  CA 

jRadium  226,  diss.,  LLD 

0.5 

pCi/l 

05/13/92  CA 

:adiun  228,  dissolved 

2.6 

pCi/l 

EPA  904.0 

05/12/92  CA 

padium  228,  diss.,  error,  */• 

3.0 

pCi/l 

05/12/92  CA 

'Badium  228,  diss.,  LLD 

4.6 

pCi/l 

05/12/92  CA 

1300  South  Potomac,  Suite  130 

Aurora, 

CO  80012 

(303)  751-1780 
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A um/Ona*  Comoanii 

LABORATORY  TESTS 

RESULTS 

05/13/92 

JOB;  NUHBERr  9206Z6 

CUSTOMER : HI NIN6  S ENVv  CONSULTANTS,  I NC. 

ATTN;  FRED 

BROST 

CLIENT  I.O : 

AZCO'S  SANCHEZ  COPPER  PROJ. 

LABORATORY  I.O. 

..:  920626-0008 

5ATE  SAMPLED : 

04/14/92 

DATE  RECEIVED.. 

..:  04/14/92 

TIME  SAMPLED : 

10:00 

TIME  RECEIVED.. 

..:  10:00 

WORK  DESCRIPTION...: 

BASALT  MUMP  LEACHATE 

REMARKS 

..:  LIXIVIANT 

TEST  DESCRIPTION: 

FINAL  RESULT; 

LIMITS/*OILUTION 

UNITS  OF  MEASURE 

TEST  METHOD 

DATE.  TECHN 

Ukalinity,  Total  (Filt.) 

38 

5 

mg/L  CaC03 

310.1  (1) 

04/24/92  MRC 

Chloride  (Filt.) 

2.4 

0.5 

mg/L 

325.2  (1) 

04/22/92  DTJ 

CofxJuctivity  (Filt.) 

487 

1 

umhos/cm  325dC 

120.1  (1) 

04/24/92  MW 

Fluoride  (Filt.) 

0.4 

0.1 

mg/L 

340.3  (1) 

04/23/92  DTJ 

Hardness,  Total  (Filt.) 

163 

1 

mg/L  CaC03 

314A  (3) 

04/16/92  ILK 

nitrogen.  Total  Kjeldahl  (Filt.) 

2 

1 

mg/L  (as  N) 

351.3  (1) 

04/20/92  RMN 

Nitrogen,  Nitrate  (Filt.) 

5.6 

0.3 

mg/L  (as  N) 

353.2  (1) 

04/22/92  MW 

'Nitrogen,  Nitrite  (Filt.) 

0 

<0.01 

0.01 

mg/L  (as  N) 

353.2  (1) 

04/22/92  ' MW 

pH  (Filt.)  • 

8.99 

0.01 

pH  Units 

150.1  (1) 

04/24/92  MRC 

solids,  Total  Dissolved  (TDS) 

337 

10 

mg/L 

160.1  (1) 

04/15/92  RMN 

Sulfate  (Filt.) 

159 

20 

mg/L 

300.1  (1) 

04/27/92  PJM 

Antimony,  Diss.  (Sb) 

<0.1 

0.1 

mg/L 

200.7/60J0  (1,2) 

04/16/92  TLK 

Arsenic,  Diss.  (As) 

<0.05 

0.05 

mg/L 

200.7/6010  (1,2) 

04/16/92  TLK 

larium,  Diss.  (Ba) 

0.01 

0.01 

mg/L 

200.7/6010  (1,2) 

04/16/92  TLK 

Cadmium,  Diss.  (Cd) 

<0.005 

0.005*” 

mg/L 

200.7/6010  (1,2) 

04/16/92  TLK 

Calcium,  Diss.  (Ca) 

47.9 

0.5 

mg/L 

200.7/6010  (1,2) 

04/16/92  TLK 

Chromium,  Diss.  (Cr) 

<0.01 

0.01 

mg/L 

200.7/6010  (1,2) 

04/16/92  TLK 

Copper,  Diss.  (Cu) 

0.01 

0.01 

mg/L 

200.7/6010  (1,2) 

04/16/92  TLK 

Iron,  Diss.  (Fe) 

<0.03 

0.03 

mg/L 

200.7/6010  (1,2) 

04/16/92  TLK 

Lead,  Diss.  (Pb) 

<0.05 

0.05 

mg/L 

200.7/6010  (1,2) 

04/16/92  TLK 

iercury,  Diss.  (Hg) 

<0.0003 

0.0003 

mg/L 

245.1  (1) 

04/16/92  WGL 

Magnesium,  Diss.  (Mg) 

10-5 

0.1 

mg/L 

200.7/6010  (1,2) 

04/16/92  TLK 

ianganese,  Diss.  (Mn) 

<0.01 

0.01 

mg/L 

200.7/6010  (1,2) 

04/16/92  TLK 

1300  South  Potomac,  Suite  130 
Aurora,  CO  80012 
(303)  751-1780 
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4 Comoarw 


JOB.  NUMBER:-  920626 


CUSTOMER;  HIMING:S  ENV^  CONSULTANTSr.  INC.' 


ATTNr  FRED  BROST 


CLIENT  I.O 

DATE  SAMPLED 

I TIME  SAMPLED 

|W0RK  DESCRIPTION... 


AZCO'S  SANCHEZ  COPPER  PROJ. 
04/14/92 
10:00 

BASALT  MWHP  LEACHATE 


LABORATORY  I.O...:  920626-0008 

DATE  RECEIVED : 04/14/92 

TIME  RECEIVED : 10:00 

REMARKS : LIXIVIANT 


TEST  DESCRIPTION: 

FINAL  RESULT 

LIMITS/*OILUTION 

UNITS:  OF  MEASURE: 

TEST  METHOD 

DATE:  TECHN 

Niclcel,  Diss.  (Ni) 

<0.04 

0.04 

mg/L 

200.7/6010  (1,2) 

04/16/92  TLK 

jPotassiLni,  Diss.  (K) 

10.8 

0.01 

mg/L 

258.1  (1) 

04/16/92  TLK 

Selenium,  Diss.  (Se) 

<0.1 

0.1 

mg/L 

200.7/6010  (1,2) 

04/16/92  TLK 

iSilver,  Diss.  (Ag) 

<0.01 

0.01 

mg/L 

200.7/6010  (1,2) 

04/16/92  TLK 

SodiuTi,  Diss.  (Na) 

23 

1 

mg/L 

200.7/6010  (1,2) 

04/16/92  TLK 

Jranium,  Diss.  (U) 

j 

0.001 

0.001 

mg/L 

908.1  (1) 

04/29/92  CA 

izinc,  Diss.  (Zn) 

<0.01 

0.01 

mg/L 

200.7/6010  (1,2) 

04/16/92  TLK 

Gross  Alpha,  dissolved 

4 

3.0 

pCi/l 

EPA  900.0 

05/01/92  CA 

Gross  AlfSna,  diss.,  error,  +/- 

3.5 

pCi/l 

05/01/92  CA 

Gross  Alpha,  diss.,  LLD 

5.3 

pCi/l 

05/01/92  CA 

Radiun  226,  dissolved 

0.3 

pCi/l 

EPA  903.1 

05/13/92  CA 

Radiun  226,  diss.,  error,  +/- 

0.4 

pCi/l 

05/13/92  CA 

1 Radi  urn  226,  diss.,  LLD 

0.5 

pCi/l 

05/13/92  CA 

Radiun  228,  dissolved 

1.8 

pCi/l 

EPA  904.0 

05/12/92  CA 

Radium  228,  diss.,  error,  +/- 

2.5 

pCi/l 

05/12/92  CA 

Radiun  228,  diss.,  LLD 

3.8 

pCi/l 

' 

05/12/92  CA 

1 

1300  South  Potomac,  Suite  130 

1 

Aurora, 
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Introduction 


REPORT  ON 

SANCHEZ  WASTE  SAMPLING 
FOR 

WASTE  CHARACTERIZATION  TESTS 


The  Arizona  Department  of  Environmental  Quality,  under  the 
Aquifer  Protection  Permit  program,  requires  that  natural  mine 
waste  materials  (rock,  alluvium,  etc.)  be  characterized  as  to 
acid  generating  potential  and  leachable  constituents . 


At  the  request  of  Mr.  Richard  C.  Moores  II,  Vice  President  of 
AZCO  Mining  Inc.,  I collected  samples  to  characterize  the  waste 
material  from  the  planned  Sanchez  Copper  Project  open  pit  mine  to 
be  developed  near  Safford,  Arizona. 

The  Sanchez  open  pit  will  produce  approximately  200  million  tons 
of  waste  material  over  its  proposed  17  year  life.  The  waste 
material  will  consist  of  the  following: 


Andesite 

Quartz  monzonite  porphyry  (monzonite) 

Al luvium 

Basalt 


approx.  58% 
3% 
23% 
16% 


All  of  these  materials  are  exposed  at  the  surface.  In  addition, 
samples  of  andesite  and  monzonite  waste  from  within  the  orebody 
are  available  from  diamond  drill  core. 


Procedure 


On  November  7,  1991,  I visited  the  Sanchez  open  pit  site  and  took 
three  samples  of  alluvium  and  three  of  basalt.  Approximately  150 
lbs.  of  each  material  type  were  taken  from  different  areas  around 
the  pit,  as  shown  on  Figure  1.  The  criteria  used  in  selecting 
the  sample  sites  were: 

1)  ”fresh”  exposure  of  in-place  material, 

2)  widely  separated  from  other  samples  of  the  same 
material , and 

3)  reasonably  easy  to  get  to 

Samples  were  chipped  or  dug  from  vertical  or  near  vertical 
exposures.  An  attempt  was  made  to  select  only  unweathered 
material  from  as  low  on  the  exposure  as  possible.  Samples  were 
placed  in  either  five  gallon  plastic  pails  or  sample  bags,  sealed 
and  tagged.  Samples  were  then  delivered  to  Metcon  Research  Inc. 
in  Tucson  for  preparation  for  testing. 

Near  surface  samples  of  basalt  and  alluvium  are  most  appropriate 
for  testing  since  most  of  these  materials  occur  in  a near-surface 


environment  in  the  pit  area.  Much  of  the  amdesite  and  monzonite 
waste,  however,  is  from  deep  within  the  orebody.  I therefore 
decided  to  use  samples  of  these  materials  from  diamond  drill  core 
to  more  accurately  represent  these  rock  types. 

Mr.  Harold  Downey,  a consulting  geologist  who  was  involved  in 
the  logging  of  the  Sanchez  drill  core,  was  asked  to  select 
representative  samples  from  the  core  stored  in  the  Sanchez  core 
warehouse  for  testing.  The  criteria  were: 

1)  material  below  ore  grade  (less  than  0.1%  copper,  and 

2)  reasonable  distribution  within  the  orebody. 

Core  samples  were  selected  by  Mr.  Downey  based  on  the  above 
criteria  and  the  availability  of  appropriate  samples.  In  the 
case  of  monzonite,  only  one  hole  (H414)  was  found  to  have 
sufficient  core  which  met  the  criteria.  The  holes,  interval 
selected  and  copper  grade  are  given  below. 


Material 

Hole 

Interval* 

% CoDoer 

Andesite  1 

H453 

237-276 

0.02 

2 

H704 

100-110 

0.03 

3 

H462 

270-307 

0.06 

Monzonite  1,2,3 

H414 

364-401 

0.01 

* Depth  from  surface 

The  hole  locations  are 

shown  on 

Figure  1.  At  1 

east  50  lbs.  o; 

material  was  obtained 

for  each 

Andesite  sample. 

The 

three 

monzonite  samples  were 

obtained 

from  approximately  50 

Hds  . 0 f 

material . 


These  samples  were  delivered  to  Metcon  by  Mr.  Downey  in  plastic 
bags  or  the  original  sample  boxes. 


M ETC  ON  Research  Inc. 


IS44  W.  Grant  Road,  Suite  106  Telephone:  (602)  623-1327 

Tucson.  Arizona  85745  Facsimile:  (602 ) 620-0268 


7 April  1992 
EI-028-92 


Mining  & Environmental  Consultants,  Inc. 

2338  West  Royal  Palm,  Suite  E 
Phoenix,  Arizona  85021 

Attention:  Mr.  Fred  B.  Brost,  P.E. 

Subject:  Sanchez  Project  Sample  Preparation 

Waste  Characterization 

Dear  Mr.  Brost: 

Pursuant  to  instructions  received  in  your  letter  dated  24  March  1992,  this 
report  describes  the  procedures  utilized  during  sample  preparation  work  conducted 
on  waste  samples  provided  from  the  Sanchez  Project. 

1.0  INTRODUCTION 

During  the  months  of  January  and  February,  1992,  two  suites  of  samples  were 
received  from  Mining  & Environmental  Consultants,  Inc.  at  the  Metcon  Research 
Laboratory  facility  in  Tucson,  Arizona.  The  samples  received  were  identified 
Basalt,  Alluvium,  Andesite,  and  Monzonite,  and  each  sample  weighed  between  100 
and  120  lbs.  All  the  sample  preparation  techniques  used  for  production  of 
samples  suitable  for  testing  were  specified  by  the  Mining  & Environmental 
Consultants  representative.  The  following  tabulation  provides  specific 
information  regarding  the  description  and  origin  of  the  samples  used  for  testing. 


Table^l.1 


SANCHEZ  PROJECT 
WASTE  CHARACTERIZATION 
SAMPLE  PREPARATION 


Samole  Desc riot ion 

Quantity 

Received  date 

Basalt 

100  lbs 

12/09/91 

Alluvium 

100  lbs 

12/09/91 

Andesite  (704,100-107) 
Andesite  (453,  237-275) 
Andesite  (462,  270-307) 

50  lbs 
50  lbs 
50  lbs 

12/09/91 

02/07/92 

02/07/92 

Monzonite  (414,  364-401) 

100  lbs 

02/07/92 

1 


2.0  SAMPLE  PREPARATION 

Sample  preparation  procedure  used  in  this  test  were  as  follows: 

2.1  Each  sample  was  crushed  to  approximately  minus  2 inches.  After  crushing, 
the  sample  was  split  to  a size  of  approximately  4 kgs.  The  rejects  were 
returned  to  the  original  bag.  The  4 kg  split  sample  was  divided  into  two 
portions  weighing  2.5  and  1.5  kg  respectively.  Details  of  the  sample 
preparation  are  outlined  in  the  document  entitled  “Sanchez  Copper  Project 
Waste  Characterization  Sample  Preparation"  attached  hereto. 

2.2  The  samples  produced  were  properly  labeled  and  packaged  as  instructed  by 
Mining  & Environmental  Consultants,  Inc.,  and  were  shipped  to  Core  Labs  in 
Colorado,  to  the  attention  of  Mf.  Dave  Mcwarter,  Lab  Manager.  All  of  the 
sample  rejects  from  sample  preparation  procedures  were  returned  to  Mining 
and  Environmental  Consultants,  Inc. 

If  you  have  any  questions,  or  if  this  project  should  require  further 
discussion,  please  do  not  hesitate  to  contact  the  writer. 


Eugeni/O  lasillo 
Process  Engineer 


EI:msb 

Attachment 


V 


2 


SANCHEZ  COPPER  PROJECT 
WASTE  CHARACTERIZATION  SAMPLE  PREPARATION 

Material  needed  for  waste  characterization  tests: 

One  2.5  kg  sample  of  -5  cm  material,  for  each  rock  type 
(basalt  waste,  alluviiim  waste,  andesite  waste  and  monzonite 

One  1.5  kg  sample  of  -10  mesh  material  for  each  rock 

type. 

NOTE:  Sample  weights  specified  are  the  minimum  required. 

About  10%  more  should  be  shipped. 


Material  available  at  Metcon: 


Two  5 gal  buckets  plus  one  sample  bag  of  basalt  waste. 
These  constitute  the  3 samples  of  this  rock  type  referred  to 
below  in  the  Metcon  procedure. 

Two  5 gal.  buckets  plus  one  sample  bag  of  alluvium 
waste.  These  constitute  the  3 samples  of  this  rock  type. 


Six  core  boxes  plus  one  sample  bag  of  andesite  waste. 
The  core^boxes  are  marked  and  have  copper  grades  as  follows: 

^ 1- j rr  y*  d 


Cu  grade 
ft.  0.02 

0.03 
0.02 
0.01 

Interval  90-100  ft.  is  Andesite  Waste  Sample  1.  Interval 
100-110  is  Andesite  Waste  Sample  2.  Interval  320-330  is 
Andesite  Waste  Sample  3.  Interval  310-320  and  the  material 
in  the  sample  bag  will  not  be  used. 


Box  Marking 
Hole  704  90-100 

” 100-110 

” 310-320 

320-330 


One  sample  bag  of  monzonite  waste 
will  have  to  be  split  from  this  bag. 


The  required  samples 


Metcon  saunple  prep  procedure: 

1.  Crush  the  three  samples  of  basalt  waste  separately  to 
- 5 cm . 

2.  Split  each  sample  down  to  4 kg  (see  note  above 
regarding  weight).  Retain  rejects  in  the  origina 
container. 

3.  Split  the  4 kg  into  2.5  kg  and  1.5  kg  parts. 

The  2.5  kg  part  should  be  as  coarse  as  possible  ana 
the  1.5  kg  part  as  fine  as  possible. 

4.  Crush  the  1.5  kg  part  to  -10  mesh. 

5.  Package  the  1.5  kg  part  in  a plastic  bag  and  mark  i 
"For  acid  generation  test  - Sanchez  Basalt  1,  2,  or  o 

(as  appropriate)".  , 

6.  Mix  the  2.5  kg  parts  from  the  3 basalt  samples  and 
split  down  to  a single  2.5  kg  composite.  Retain  th 


rejects  and  mark  the  container  "Basalt  Composite 
Rejects”  for  return  to  Liximin. 

7.  Package  the  2.5  kg  composite  in  a plastic  bag  and 
mark  it  ”Por  MWMT  - Sanchez  Basalt”. 

Repeat  the  procedure  for  alluvium  and  andesite  waste.  For 
monzonite  waste,  step  6 will  have  to  be  omitted  since  there 
is  only  one  sample. 

Package  the  marked  bags  from  steps  5 and  7 and  send  them  to 
Core  Labs 

1300  S.  Potomac  Street,  Suite  130 
Aurora,  CO  80012 

ATTN:  Mr.  Dave  McWharter,  Lab  Manager. 

Return  the  rejects  from  steps  2 and  6 to  Liximin. 

Call  Fred  Brost  at  (602)  995-2272  if  you  have  questions. 
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CORE  LABORATORIES 
AN  ALYTXCAL  REP 
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Job  Number;  920497 
Prepared  For: 

MINING  & ENV.  CONSULTANTS^  INCa. 
FRED  BROST 

2338  Wa  ROYAL  PALM,  SUITE  K 
PHOENIX,  AZ  35021 

Date:  04/09/92 

Name:  David  A.  McWharter 


Core  Laboratories 

1300  South  Potomac,  Suite  130 

Aurora,  CO  80012 


Title:  LABORATORY  MANAGER 
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LABORATORY  TESTS  RESULTS 
OA/09/92 


JOB  MUMER:  920497 

|ii|||CUSTOMER; 

MINING  S ENV..  CONSULTANTS,  INC. 

AHNt  FRED  BROST 

SAMPLE  NUMBER:  1 

DATE  RECEIVED: 

03/18/92 

TIME  RECEIVED: 

10:00 

SAMPLE  DATE: 

/ 

/ 

SAMPLE 

TIME: 

PROJECT:  AKZO- SANCHEZ 

COPPER  MINING 

SAMPLE: 

BASALT- 1 

REM: 

-10 

MESH 

SAMPLE  NUMBER:  2 

DATE  RECEIVED: 

03/18/92 

TIME  RECEIVED: 

10:00 

SAMPLE  DATE: 

/ 

/ 

SAMPLE 

TIME: 

PROJECT:  AKZO- SANCHEZ 

COPPER  MINING 

SAMPLE: 

BASALT -2 

REM: 

-10 

MESH 

SAMPLE  NUMBER:  3 

DATE  RECEIVED: 

03/18/92 

TIME  RECEIVED: 

10:00 

SAMPLE  DATE: 

/ 

/ 

SAMPLE 

TIME: 

: 

PROJECT:  AKZO- SANCHEZ 

COPPER  MINING 

SAMPLE: 

BASALT -3 

REM: 

-10 

MESH 

SAMPLE  NUMBER:  4 

DATE  RECEIVED: 

03/18/92 

TIME  RECEIVED: 

10:00 

SAMPLE  DATE: 

/ 

/ 

SAMPLE 

TIME: 

PROJECT:  AKZO- SANCHEZ 

COPPER  MINING 

SAMPLE: 

ALLUVIUM- 1 

REM: 

-10 

MESH 

SAMPLE  NUMBER:  5 

DATE  RECEIVED: 

03/18/92 

TIME  RECEIVED: 

10:00 

SAMPLE  DATE: 

/ 

/ 

SAMPLE 

TIME: 

; 

PROJECT:  AKZO- SANCHEZ 

COPPER  MINING 

SAMPLE: 

ALLUVIUM-2 

REM: 

-10 

MESH 

SAMPLE  NUMBER:  6 

DATE  RECEIVED: 

03/18/92 

TIME  RECEIVED: 

10:00 

SAMPLE  DATE: 

/ 

/ 

SAMPLE 

TIME: 

PROJECT:  AKZO- SANCHEZ 

COPPER  MINING 

SAMPLE: 

ALLUVIUM-3 

REM: 

-1C 

MESH 

TEST  DESCRIPTIONS:;:-,::-^;::::.- 

SAMPLE  t 

SAMPLE:  2 

SAMPLE  3 

SAMPLE  4 

SAMPLE  5 

SAMPLE  6 

UNITS  OF  MEASURE 

Total  Sulfur  (as  S) 

<0.01 

0.02 

<0.01 

<0.01 

<0.01 

<0.01 

X 

Pyritic  Sulfur  (as  S) 

V 0.08 

0.08 

0.30 

0.06 

0.08 

0.06 

X 

Total  Sulfur  (Tons  CaC03/Kt) 

<0.3 

0.6 

<0.3 

<0.3 

<0.3 

<0.3 

Tons  CaC03/Kt 

Pyritic  Sulfur,  (Tons  CaC03/Kt) 

2.5 

2.5 

9.4 

1.9 

2.5 

1.9 

Tons  CaC03/Kt 

Acid  Neutralizing  Potential 

93.8 

103.0 

83.2 

84.5 

13.4 

84.5 

Tons  CaC03/Kt 

1300  South  Potomac,  Suite  130 
Aurora,  CO  80012 
(303)  751-1780 
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LABORATORY  TESTS  RESULTS 
04/09/92 

JOB  MOWER r MIHIMG:  4 EMV;.  COMSUtW  TMC.  ATTMi  FRED  BROST 

SAMPLE  MUHBER:  7 DATE  RECEIVED:  03/18/92  TIME  RECEIVED:  10:00  SAMPLE  DATE:  / / SAMPLE  TIME:  : 

PROJECT:  AKZO-SANCHEZ  COPPER  MINING  SAMPLE:  ANDESITE  WASTE  SAMPLE  2 REM:  -10  MESH 

SAMPLE  NUMBER:  8 DATE  RECEIVED:  03/18/92  TIME  RECEIVED:  10:00  SAMPLE  DATE:  / / SAMPLE  TIME:  : 

PROJECT:  AKZO-SANCHEZ  COPPER  MINING  SAMPLE:  SANCHEZ  ANDESITE  1 HOLE  453  REM:  -10  MESH 

SAMPLE  NUMBER:  9 DATE  RECEIVED:  03/18/92  TIME  RECEIVED:  10:00  SAMPLE  DATE:  / / SAMPLE  TIME:  : 

PROJECT:  AKZO-SANCHEZ  COPPER  MINING  SAMPLE:  SANCHEZ  ANDESITE  3 HOLE  462  REM:  -10  MESH 

SAMPLE  NUMBER:  10  DATE  RECEIVED:  03/18/92  TIME  RECEIVED:  10:00  SAMPLE  DATE:  / / SAMPLE  TIME:  : 

PROJECT:  AKZO-SANCHEZ  COPPER  MINING  SAMPLE:  SANCHEZ  HONOZONITE-1  HOLE  414  REM:  -10  MESH  BAG  NOT  LABELED  1-3 

SAMPLE  NUMBER:  11  DATE  RECEIVED:  03/18/92  TIME  RECEIVED:  10:00  SAMPLE  DATE:  / / SAMPLE  TIME:  : 

PROJECT:  AKZO-SANCHEZ  COPPER  MINING  SAMPLE:  SANCHEZ  MONOZONITE-2  HOLE  414  REM:  -10  MESH  BAG  NOT  LABELED  1-3 


SAMPLE  HUMBER:  12  DATE  RECEIVED:  03/18/92  TIME  RECEIVED:  10:00  SAMPLE  DATE:  / / SAMPLE  TIME: 

PROJECT:  AKZO-SANCHEZ  COPPER  MINING  SAMPLE:  SANCHEZ  MONOZONITE-3  HOLE  414  REM:  -10  MESH  BAG  NOT  LABELED  1-3 


TEST  DESCRIPTION?  ■ 

SAMPLE  7 

SAMPLE  8 

SAMPLE  9 

SAMPLE?;  10 

SAMPLE  It 

SAMPLE  T2 

UNITS  OF  MEASURE 

Total  Sulfur  (as  S) 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

% 

Pyritic  Sulfur  (as  S) 

0.05 

0.06 

0.04 

0.03 

0.04 

0.03 

X 

Total  Sulfur  (Tons  CaC03/Kt) 

<0.3 

<0.3 

<0.3 

<0.3 

<0.3 

<0.3 

Tons  CaC03/Kt 

Pyritic  Sulfur,  (Tons  CaC03/Kt) 

1.6 

1.9 

1.2 

0.9 

1.2 

0.9 

Tons  CaC03/Kt 

Acid  Neutralizing  Potential 

6.4 

82.0 

60,9 

41.9 

40.8 

36.0 

Tons  CaC03/Kt 

1300  South  Potomac,  Suite  130 
Aurora,  CO  80012 
(303)  751-1780 
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QUALITY  ASSURANCE  REPORT 

04/09/92 

^i  iUMBESt  920497  CUSTOMER^  HIMIMG  & ENV.  CONSULTAMTS,  INC.  AHMs  FRED  BROST 

ANALYSIS 

DUPLICATES 

REFERENCE  STANDARDS 

Mi 

tTRIX  SPIKES 

ANALYSIS 

TYPE 

ANALYSIS 

SUB-TYPE 

ANALYSIS 

I.O. 

ANALYZED 
VALUE  (A) 

DUPLICATE 
VALUE  (B) 

RPD  or 
(|A-B|> 

TRUE 

VALUE 

PERCENT 

RECOVERY 

ORIGINAL 

VALUE 

SPIKE 

ADDED 

PERCENT 

RECOVERY 

PARAI^TERtPyi 
REPORTING:  Lit 

^itrc  Sulfur  (as  S>  DATE/TIME  ANALYZED :03/30/92  tIrOO 

(IT/OF:  O.Qt  UNITS:!  METHOD:  REFERENCE  :Ni trie  Leach- 

QC:  BATCH: NUMBER :247751 
technic: AN:HRC 

BLANK 

DUPLICATE 

HB 

MO 

SI02 

920497-12 

<0.01 

0.03 

0.03 

0.00 

9ARAMETER:PyritfC:SuLfur,  (Tons  Ca(^  OATE/TIHE  ANALYZED: 03/30/92  llrOO  QC.  BATCH  NUMBER: 247752 

lEPORTING  LIHIT/DF:  0.3  UNITSiTons  CaC03/Kt  METHOD  REFERENCE  : TECHNICIAM:MRC 

3LANK 

DUPLICATE 

HB 

HD 

SI02 

920497-12 

<0.3 

0.9 

0.9 

0.0 

»ARAMETER:Aci  dK  Neutra  tiring  Potential 
lEPORTINQ:  LIMIT/DF::  Oil  LWITStTons 

D 

CaC03/Kt  f 

ATE/TIME  AN/ 
lETHOO:  RE  FERE 

ILYZED: 04/02/ 
INCE  .'S0ANP1 

-92.  11:00 

QC:  BATCH  NUMBER :247799 
TECHNIC IAN :MRC 

3LANK 

DUPLICATE 

DUPLICATE 


HB 

HD 

HO 


SI02 

920497-5 

920497-7 


0.2 

13.4 

6.4 


13.6 

6.6 


1300  South  Potomac,  Suite  130 
Aurora,  CO  80012 
(303)  751-1780 
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A s s u R A N 
04/09/92 


C E 


(1)  EPA  600/4> 79-020,  Methods  For  Chemical  Analysis  Of  Water  And  Wastes,  March  1983 

(2)  EPA  SW-846,  Test  Methods  For  Evaluating  Solid  Waste,  Third  Edition,  November  1986 

(3)  Standard  Methods  For  The  Examination  Of  Water  And  Wastewater,  16th  Edition,  1985 

(4)  EPA  600/4-80-032,  Prescribed  Procedures  For  Measurement  Of  Radioactivity  In  Drinking  Water,  August  1980 

(5)  EPA  600/8-78-017,  Microbiological  Methods  For  Monitoring  The  Environment,  December  1978 

(6)  Federal  Register,  Friday,  October  26,  1984  (40  CFR  Part  136) 

(7)  EPA  600/4-88-039,  Methods  For  The  Determination  Of  Organics  Compounds  In  Drinking  Water,  December  1988 

(8)  U.S.6.S.  Methods  For  Determination  Of  Inorganic  Substances  In  Water  And  Fluvial  Sediments,  Book  5,  Chapter  A1,  1985 

NC  3 Not  Calculable  Due  To  Value(s)  Lower  Than  The  Detection  Limit 

NOTE:  Data  In  QA  Report  May  Differ  From  Final  Results  Due  To  Digestion  And/Or  Dilution  Of  Sample  Into  Analytical  Ranges 
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APPENDIX  D 


WATER  QUALITY 
MONITORING  PLAN 


Water  Quality  Monitoring  Plan 

Sanchez  Copper  Project 


The  purpose  of  this  monitoring  plan  is  to: 

1)  demonstrate  compliance  with  regulatory  requirements; 

2)  identify  potential  problems  at  an  early  stage;  and 

3)  direct  remedial  action  should  a problem  be  detected. 

Ensuring  that  permit  requirements  are  met  is  the  joint  responsibility  of  AZCO,  the  Arizona 
Department  of  Environmental  Quality  (ADEQ)  and  the  BLM.  AZCO  is  responsible  for 
installing  pollution  control  facilities  and  monitor  wells  and  devices,  inspecting  facilities, 
obtaining  and  analyzing  samples,  and  reporting  results  and  permit  violations  to  the  ADEQ  and 
BLM.  The  ADEQ  and  BLM  exercise  oversight  through  review  of  AZCO  reports  and  site 
inspections.  During  site  inspections,  the  agencies  may  obtain  samples  for  analysis;  take 
photos;  inspect  equipment,  activities,  facilities,  monitoring  equipment  and  methods;  inspect 
and  copy  records;  and  interview  AZCO  employees.  The  agencies  also  have  authority  to  levy 
fines  and/or  to  require  AZCO  to  stop  operations  or  make  changes  in  operating  practices  to 
protect  the  environment 

Prior  to  operation,  the  pond  and  solution  ditch  leak  detection  systems  will  be  tested  with 
water.  These  systems  will  also  be  checked  daily  during  the  first  week  of  operations. 

AZCO  will  conduct  monthly  facilities  inspections  to  ensure  that  all  pollution  control  facilities 
» are  operational  and  properly  maintained. 

Ground  water  monitoring  locations  and  well  details  are  provided  in  the  Ground  Water 
Monitoring  section  of  the  hydrological  report  by  Geothermal  Surveys,  Inc.,  dated  August, 
1992.  This  section  is  included  in  this  appendix. 

Since  there  is  no  perennial  water  on  the  project  site,  no  stream  monitoring  is  proposed. 
Runoff  from  disturbed  areas,  principally  the  main  waste  rock  dump  and  the  crushing  plant, 
mine  shop  and  office  complex  will  be  captured  and  allowed  to  evaporate  or  percolate. 
Samples  of  this  ponded  runoff  will  be  taken  after  storms  which  create  significant  runoff.  The 
locations  of  the  principal  runoff  collection  ponds  are  shown  on  the  General  Site  Plan. 

The  existing  wells  proposed  for  sampling  are  described  below  and  are  shown  on  Figure  A of 
this  appendix. 

Well  60  (numbers  correspond  to  those  in  "Preliminary  Permitting  Studies,  Sanchez 
Copper  Project:  by  Sergent,  Hauskins  & Beckwith,  1989)  has  a total  depth  of 
1,276  feet  with  water  at  190  feet  below  surface,  and  is  located  adjacent  to  Big 
Canyon  down-gradient  from  the  leach  pad,  process  ponds  and  SX-EW  plant. 
Well  60  is  designated  as  D(7-27)05aaa  by  the  Arizona  Department  of  Water 
Resources  (DWR). 


Well  87  DWR  D(6-27)36abc,  has  an  unknown  total  depth  with  water  at  about  100  feet 
below  surface,  and  is  located  down-gradient  from  the  main  waste  rock  dump. 

Well  22  DWR  D(6-27)36bbd,  has  a total  depth  of  180  feet  with  water  at  about  37  feet, 
and  is  located  adjacent  to  Pit  Wash  down-gradient  from  the  open  pit  and  mine 
facilities. 

These  wells  would  be  sampled  on  a quarterly  basis. 


AZCO  plans  to  construct  water  supply  wells  between  Well  87  and  the  waste  rock  dump,  and 
between  Well  22  and  the  open  pit.  If  these  wells  are  constructed  as  planned,  AZCO  will 
monitor  these  wells  in  lieu  of  Wells  22  and  87. 

All  wells  and  ponds  will  be  sampled  and  analyzed  for  pH,  conductivity,  total  dissolved  solids 
(TDS),  copper  and  sulfate.  If  a sample  shows  a pH  of  less  than  5.0,  the  sample  will  be 
analyzed  for  arsenic,  barium,  cadmium,  chromium,  lead,  mercury,  nitrate,  selenium,  silver  and 
fluoride  (these  constituents  have  safe  drinking  water  limits  in  Arizona).  Normally,  pH, 
conductivity,  TDS,  copper  and  sulfate  analyses  will  be  done  at  the  AZCO  lab.  Duplicate 
samples  will  be  taken  once  a year  and  analyzed  at  an  EPA-approved  lab  to  verify  the  AZCO 
analyses.  The  safe  drinking  water  constiment  analyses  will  be  done  at  an  EPA-approved  lab. 

The  results  of  all  analyses  will  be  kept  in  a dedicated  file  at  the  project  office  and  sent  to  the 
BLM  and  ADEQ  as  stipulated  in  the  permit. 


Proposed  alert  levels  are  given  below: 


ALERT  LEVEL 

LEACH  SOLUTION 
(typical) 

pH  (standard  units) 

6 

2 

Conductivity  (uS/cm) 

3,500 

to  be  determined 

TDS  (mg/L) 

3,000 

29,000 

Copper  (mg/L) 

1 

3,000 

Sulfate  (mg/L) 

1,000 

19,000 

Should  an  alert  level  be  exceeded  in  a sample,  AZCO  will  immediately  resample  the  well  to 
verify  the  analysis.  If  the  second  sample  confirms  the  analysis,  AZCO  will  notify  the  BLM 
and  ADEQ,  and  when  approved,  implement  the  appropriate  contingency  plan. 


AZCO  must  report  any  accidental  discharges  which  may  result  in  exceedance  of  state  water 
quality  standards  or  substantial  endangerment  of  public  health  or  the  environment  to  the  BLM 
and  ADEQ  within  30  days.  As  a condition  of  the  APP,  AZCO  must  develop  an  emergency 
response  plan  to  deal  with  likely  emergencies  and  appoint  an  emergency  response  coordinator. 

The  process  solution  ponds  and  overflow  pond  will  be  double-lined  and  equipped  with 
weepage  detection/collection  systems.  The  external  solution  ditches  will  have  a composite 
HDPE  over  clay  liner,  also  incorporating  a weepage  detection/collection  system.  These 
systems  will  be  checked  weekly  and  the  volume  of  solution  contained  in  the  collection  sumps 
measured.  Estimated  primary  liner  weepage  rates  are  240  gallons  per  acre  per  day  (gpad)  for 
the  solution  ponds  and  150  gpad  for  the  external  solution  ditches.  A response  plan  with  alen 
and  action  levels  is  given  below. 


WEEPAGE 

(gallons  per  acre  per  day) 

RESPONSE 

Less  than  350* 

Pump  collected  leachate  into  pond. 

More  than  350 

Notify  ADEQ  and  BLM. 

350  - 1,000 

Increased  pumping  and  monitoring 

1,000  - 2,500 

Lower  level  in  pond.  Repair  liner  if  possible. 

More  than  2,500 

Initiate  immediate  repair. 

* 0.85  gpm  for  the  PLS  and  recirculation  ponds, 
0.35  gpm  for  the  raffinate  pond, 

2.2  gpm  for  the  overflow  pond,  and 
0.09  gpm  for  each  ditch. 


AZCO  will  keep  a dedicated  log  book  to  record  the  results  of  all  required  monitoring, 
inspections  and  testing.  AZCO  will  also  submit  a quarterly  Self-Monitoring  Repon  to  the 
ADEQ  with  a copy  to  the  BLM.  This  report  will  contain  the  results  of  sampling  and 
monitoring  during  the  quarter. 
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1.0  MONITORING  PROCEDURES 


1.1  Objectives  of  the  Monitoring  Program 

This  proposed  monitoring  program  will  be  conducted  to  assure 
that  the  operations  of  the  Sanchez  Copper  Project  are  in  compliance 
with  the  Aquifer  Protection  Permit.  This  program  is  proposed  to 
meet  the  requirements  of  the  Arizona  Administrative  Code,  Title  18, 
Chapter  9,  Sections  108,  Items  C.2.  and  Sections  110,112,113,114 
and  116  as  they  pertain  to  the  hydrogeology. 

No  discharge  is  planned  in  the  operation  of  the  project  and 
monitoring  is  designed  for  early  detection  of  potential  sources  of 
ground  water  impact.  The  monitoring  program  includes  the  use  of 
vadose  monitoring  for  the  leach  pad.  Ground  water  monitoring  will 
be  conducted  downgradient  of  the  leach  pad,  process  facilities, 
open  pit  and  waste  dump  sites.  No  perennial  water  is  present  on 
the  site  and  no  stream  monitoring  is  proposed.  Runoff  from 
disturbed  area  will  be  collected  in  ponds  and  sampled  when  present. 
This  program  uses  the  proposed  monitoring  system  detailed  in  the 
report  by  GSi/water,  Hydrogeolooic  Studies,  Sanchez  Copper  Project 
(1992)  . 

1.2  Vadose  Monitoring 

The  vadose  monitoring  system  will  consists  of  gypsum  type 
moisture  gauges  installed  to  detect  potential  seepage  from  the 
leach  pad.  Vadose  monitoring  points  will  be  installed  at  300  ft 
intervals  on  the  south,  west  and  east  sides  of  the  leach  pad.  Each 
monitoring  point  will  consist  of  two  qypsum  block-type  moisture 
gauges  installed  in  a single  hole. 

1.3  Ground  Water  Monitoring 

Production  wells  downgradient  of  the.  leach  pad,  open  pit  and 
waste  dump  area  will  provide  monitoring  points  in  the  ground  water. 
Monitoring  of  these  wells  will  provide  the  necessary  information  to 
determine  the  background  chemistry  of  the  ground  water  in  the  area. 
These  data  will  also  be  used  to  determine  the  alert  levels  to  be 
used  in  the  monitoring  program. 

1.4  Surface  Water  Monitoring 

No  perennial  water  is  present  on  the  project  site  and  no 
stream  monitoring  is  proposed.  Monitoring  of  runoff  from  disturbed 
areas  including  the  waste  rock  dump,  the  crushing  plant,  mine  shop 
and  office  complex  will  be  captured  in  runoff  ponds  and  sampled 
when  present.  Surface  water  sampling  would  also  involve  collecting 
grab  samples  from  any  surface  expression  of  water,  if  present,  near 
the  site. 

1.5  Weepage  and  Collection  System  Monitoring 
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The  process  solution  ponds  and  overflow  pond  will  be  double 
lined  and  equipped  with  weepage  detection/collection  systems.  The 
external  solution  ditches  will  have  a composite  HOPE  over  clay 
liner  and  a weepage  detection/collection  system.  Weepage  and 
collection  system  monitoring  will  involve  measuring  the  volume  of 
solution  contained  in  the  collection  sumps  and  comparing  it  with 
anticipated  weepage  levels. 

1.6  Determining  Alert  Levels 

Ground  water  sampling  and  analysis  conducted  in  the  areas  of 
compliance  will  be  used  to  determine  the  alert  levels  to  be  used  in 
the  monitoring  program.  Quarterly  sampling  of  the  ground  water 
will  be  conducted  for  at  least  four  rounds  of  sampling  prior  to  the 
start  of  mining  operations.  Alert  levels  will  be  determined  for 
the  ground  water  based  on  the  results  of  the  sampling  and  analysis. 
The  use  of  an  appropriate  statistical  method  will  be  determined 
after  review  of  the  background  data.  If  a normal  distribution  of 
parameter  results  is  indicated,  a normal  mean  method  incorporating 
a 95%  confidence  level  and  incorporating  a t-test  methodology  would 
be  used  to  determine  the  alert  levels. 

The  initial  round  of  sampling  will  involve  the  analysis  of  the 
parameters  listed  in  Table  1.  Background  levels  can  then  be 
determined  using  these  data.  The  following  parameters  are  proposed 
as  indicators  of  potential  impact  from  mining  operations  after  the 
initial  levels  are  determined: 

pH  (standard  units) 

Conductivity  (uS/cm) 

TDS  (mg/L) 

Copper  (mg/L) 

Sulfate  (mg/L) 

V- 

Concentration  levels  of  these  parameters  in  the  leach  solution 
are  higher  than  in  the  preliminary  ground  water  results.  Typical 
concentration  levels  in  the  leach  pad  solution  are  expected  to  be; 
pH  2.0,  TDS  29,000  mg/L,  Copper  3,000  mg/L,  Sulfate  19,000  mg/L. 
The  typical  level  for  conductivity  in  the  leach  pad  solution  is  to 
be  determined  but  is  expected  to  be  similarly  elevated. 

1.7  Evaluation  Procedures 

Vadose,  ground  water  and  surface  water  monitoring  will  be 
conducted  on  a quarterly  basis.  The  collection  systems  will  be 
checked  weekly  and  the  volume  of  solution  in  the  collection  sumps 
measured. 

The  results  from  the  quarterly  monitoring  and  sampling  will  be 
submitted  to  the  Arizona  Department  of  Environmental  Quality  (ADEQ) 
within  30  days  after  the  results  are  received  by  AZCO  Mining 
personnel.  This  report  will  also  include  a summary  of  any 
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operational  and/or  maintenance  activities,  calibration  operations 
and/or  major  operational  problems  that  have  occurred.  An  annual 
summary  report  of  the  monitoring  program  results  for  the  previous 
four  quarters  will  also  be  submitted  to  ADEQ  within  60  days  after 
receiving  the  fourth  quarterly  results. 

The  results  from  the  vadose  monitoring  will  be  compared  with 
results  from  prior  monitoring  results  to  determine  if  a significant 
change  has  occurred.  If  an  increase  in  relative  moisture  is 
indicated,  more  frequent  measurements  will  be  taken  to  determine 
the  source  of  the  relative  increase.  Precipitation  events  are 
expected  to  affect  the  vadose  monitoring  system  but  should  not 
result  in  increased  sustainable  moisture  attributed  to  infiltration 
from  the  leach  pad. 

The  monitoring  of  the  collection  system  will  involve 
measurement  of  the  volume  of  solution  contained  in  the  collection 
sumps  and  compared  with  the  estimated  weepage  rates  for  the  liners. 
The  primary  liner  for  the  solution  ponds  has  an  estimated  weepage 
rate  of  240  gallons  per  acre  per  day  (gpa/d) . The  primary  liner 
for  the  external  solution  ditches  has  an  estimated  weepage  rate  of 
150  gpa/d.  The  alert  level  and  response  for  the  collection 
monitoring  system  are  given  below. 


Measured  Weepage  Rate  Response 
(gpa/d) 


< 350 

> 350 

350  - 

1000 

1000  - 

2500 

Pump  collected  leachate  into  pond 

Notify  ADEQ  and  BLM 

Increase  pumping  and  monitoring 

Lower  level  in  pond,  determine 
feasibility  of  liner  repair 


> 2500 


Initiate  immediate  repair 


ADEQ  will  be  notified  within  five  days  if  the  results  of  the 
monitoring  program  indicate  that  an  alert  level  has  been  exceeded 
or  other  permit  condition  have  been  violated.  A written  report 
will  be  submitted  to  ADEQ  within  30  days  of  the  noted  violation. 
This  report  will  document  the  following: 

• A description  of  the  violation  and  its  cause. 

• The  period  of  violation,  including  exact  date  (s)  and  time(s), 
if  known,  and  the  anticipated  time  period  during  which  the 
violation  is  expected  to  continue. 

• Any  action  taken  or  planned  to  mitigate  the  effects  of  the 
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violation  or  to  eliminate/prevent  recurrence  of  the  violation. 

• Any  monitoring  activity  or  other  information  which  indicates 
that  any  pollutants  would  be  reasonably  expected  to  cause  a 
violation  of  an  Aquifer  Water  Quality  Standard. 

• Any  malfunction  or  failure  of  pollution  control  devices  or 
other  equipment  or  processes. 

1.8  Reporting 

In  addition  to  the  monitoring  reports  and  violation  condition 
reports,  AZCO  Mining  will  submit  to  ADEQ  written  notice  180  days 
prior  to  any  major  modification  to  the  facility.  AZCO  Mining  will 
also  notify  ADEQ  within  five  days  after  the  occurrence  of  any  of 
the  following: 

• Filing  bankruptcy 

• The  entry  of  any  order  or  judgement  against  AZCO  for  the 
enforcement  of  any  environmental  protection  statute  and  in 
which  monetary  damages  or  civil  penalties  are  imposed. 

1.9  Contingency  Plan 

The  following  contingency  plan  will  be  followed  as  appropriate 
if  the  results  of  the  monitoring  program  indicate  that  an  alert 
level  has  been  exceeded  or  other  monitoring  level  violation. 

Verification  monitoring  will  be  conducted  immediately  in  the 
event  ground  water  alert  levels  are  exceeded.  Verification 
monitoring  will  consist  of  re-sampling  and  analysis  of  the 
compliance  point  in  question.  If  confirmed,  analysis  of  the 
parameters  in  Table  1 will  be  conducted.  Submission  of  a report 
describing  the  impact,  causes  and  proposed  mitigation  procedures 
will  be  submitted  to  ADEQ  following  the  results  of  increased 
sampling.  If  an  impact  is  indicated,  a proposed  corrective  action 
plan  will  be  submitted  to  ADEQ  for  approval.  The  corrective  action 
plan  will  describe  the  actions  to  be  taken  to  return  the  facility 
to  compliance  with  the  permit  conditions. 

The  same  verification  procedures  will  be  followed  for  the 
vadose  and  collection  system  monitoring. 

1.10  Temporary  cessation.  Closure,  Post-closure 

AZCO  Mining  will  notify  ADEQ  prior  to  any  planned  short  term 
shut-down  of  operations  at  the  site.  In  the  event  of  a short  term 
shut-down,  the  company  plans  to  keep  a small  security  and 
maintenance  staff  on  site  for  the  duration.  In  addition,  selected 
employees  would  be  retained  to  complete  any  deferred  maintenance 
projects  or  reclamation  which  could  be  undertaken  at  that  time. 
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Mobile  and  other  equipment  would  be  placed  in  "ready  storage" 
status . 

Leaching  operations  and  copper  production  at  the  SX-EW  plant 
might  continue  for  all,  or  part  of  shut-down  period,  depending  on 
economic  and  other  factors.  If  the  leach  pad  and  plant  were  shut- 
down, rinsing  of  the  heap  would  continue  without  the  addition  of 
make-up  water  until  the  flow  from  the  heap  has  decreased  to  less 
than  the  amount  which  can  be  evaporated  from  the  ponds  . The  plant 
would  be  placed  on  standby  status. 


Materials  and  supplies  which  would  tend  to  deteriorate  during 
the  shut-down  would  either  be  used,  returned  to  suppliers  or 
transferred  to  other  operations. 

All  monitoring  procedures  would  continue  during  any  period  of 
short  term  shut-down. 

AZCO  Mining  will  notify  ADEQ  prior  to  permanent  closure  of  any 
operations  and  submit  to  ADEQ  a closure  plan  for  approval  within  90 
days  following  notification.  This  closure  program  will  describe 
the  following: 

• The  approximate  quantities  and  the  chemical,  biological  and 
physical  characteristics  of  the  materials  to  be  removed  from 
the  facility; 

• The  destination  of  the  materials  to  be  removed  from  the 
facility  and  an  indication  that  placement  of  the  materials  at 
that  destination  is  approved; 

• The  approximate  quantities  and  the  chemical,  biological  and 
physical  characteristics  of  the  materials  that  will  remain  at 
the  facility; 

• The  methods  to  be  used  to  treat  any  materials  remaining  at  the 
facility; 

• Any  limitation  on  future  land  or  water  uses  created  as  a 
result  of  the  facility's  operations  or  closure  activities; 

• The  methods  to  be  used  to  secure  the  facility; 

• An  estimate  of  the  cost  of  closure;  and 

• A schedule  for  implementation  of  the  closure  plan  and  the 
submission  of  a post-closure  plan. 

A current  post  closure  plan  for  the  facility  is  located  in  the 
report,  AZCO  Minina  Inc.,  Sanchez  Copper  Project  Plan  of 
Operations . July  1991,  Mining  & Environmental  Consultants,  Inc.  An 
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addition  to  the  closure  plan  would  include  soil  sampling  in  the 
leach  pad  area. 

Sampling  of  the  subsurface  would  provide  information  regarding 
existing  conditions  below  the  leach  pad  area.  If  no  impact  is 
indicated  in  the  results  of  the  soil  sampling,  the  monitoring 
procedures  in  the  Leach  pad  will  be  discontinued.  If  an  impact  is 
indicated,  then  it  will  be  addressed  as  described  in  Section  1.7. 

The  waste  dump  and  open  pit  site  do  not  pose  an  impact  to  the 
ground  water  quality  after  completion  of  the  closure  procedures. 
Monitoring  of  the  downgradient  wells  will  be  discontinued  after 
closure  of  the  facilities. 


2.0  SAMPLING  AND  ANALYSIS  PROCEDURES 

2.1  Field  Log  Book 

A field  log  book  shall  be  maintained  with  an  up-to-date  record 
of  the  following  information  when  applicable  to  the  specific 
monitoring  location: 

• Identification  of  the  monitoring  point 

• Well  depth 

• Static  water  level  depth  and  measurement  technique 

• Well  yield 

• Purge  volume  and  pumping  rate 

• Time  well  was  purged 

• Well  evacuation  procedure/equipment 

• Sample  withdrawal  procedure/equipment 

• Date  and  time  of  collection 

• Well  sampling  sequence  _ 

• Types  of  sample  containers  used  and  sample  identification 

numbers  ^ 

• Preservatives  used 

• Analyses  requested 

• Field  observations  on  sampling  event 

• Name  of  collector 

• Climatic  conditions  including  air  temperature 

• Internal  temperature  of  field  and  shipping  containers 

2.2  Vadose  Monitoring 

Three  measurements  will  be  taken  from  each  of  the  two  moisture 
gauges  at  each  monitoring  point.  The  average  of  the  three 
measurements  will  be  recorded  for  each  of  the  gauges.  Calibration 
of  the  measurement  device  will  be  conducted  prior  to  and  after 
completing  the  measurements  at  each  point  of  compliance.  Re- 
measurement will  be  conducted  if  the  calibration  measurement  is 
different  by  5%  or  greater.  If  the  measurement  device  is  unable  to 
maintain  an  accurate  calibration,  it  will  be  replaced. 
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2.3  Ground  Water  Sampling 

All  sampling  activities  will  be  conducted  on  a polyethylene 
sheet  to  be  laid  around  the  well.  The  static  water  level  and  total 
depth  of  the  well  will  be  measured  and  recorded  in  a field  log  book 
prior  to  sampling.  The  water  level  measuring  instruments  will  be 
field-tested  using  distilled  water.  The  volume  of  water  in  the 
well  casing  will  be  determined  using  the  static  water  level  data. 

Three  to  five  well  volumes  of  ground  water  will  be  purged 
from  the  well  before  samples  are  collected.  Evacuation  will  be 
accomplished  using  a dedicated  PVC,  stainless  steel  or  teflon 
bailer.  Dedicated  bladder  pumps  and/or  submersible  stainless  steel 
pumps  will  be  considered  as  alternative  evacuation  methods. 
Conductance,  pH  and  temperature  will  be  measured  after  each  well 
volume  is  purged.  Purging  will  continue  until  successive 
measurements  of  the  conductance,  pH  and  temperature  stabilize. 

Samples  shall  be  collected  using  one  of  the  aforementioned 
sampling  devices  as  soon  as  the  well  has  fully  recharged.  The 
first  sample  volume  will  be  tested  for  pH,  temperature  and 
conductance  using  portable  calibrated  instruments.  The  instrument 
readings  will  be  recorded  in  the  field  log  book.  Samples  collected 
for  laboratory  analysis  will  be  placed  in  pre-cleaned  containers 
and  preserved  as  indicated  in  Table  1.  If  more  than  one  sampling 
device  volume  is  necessary  to  obtain  the  required  volume  of  sample, 
the  sampling  device  will  be  decontaminated  prior  to  re-entering  the 
well  by  rinsing  with  distilled  water. 

The  samples  will  be  sealed  and  labeled  immediately  once  they 
have  been  placed  and  preserved.  Equipment  and  procedures  that 
minimize  sample  transfer  will  be  used.  The  head  space  in  the 
sampling  container  wil-1  not  exceed  10%  of  the  container  volume. 

Sampling  equipment  will  be  decontaminated  before  use,  between 
samples  and  after  use.  All  samples  will  be  decontaminated  prior  to 
shipment  to  the  laboratory.  The  following  procedures  will  be 
followed  as  a minimum  for  decontamination  of  the  sampling 
equipment : 

• Remove  visible  contamination  by  wiping  with  an  absorbent  cloth 

• Wash  with  laboratory  grade,  non-phosphate  detergent  and  soft 
bristle  brush 

• Rinse  with  distilled  water  and  collect  distilled  rinse-ate  for 
analysis 

• Visually  inspect  the  equipment  to  verify  effective 
decontamination 

• Repeat  steps  if  residual  contamination  is  detected. 
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Any  waste  generated  during  the  sampling  activities  will  be 
disposed  of  and  labeled  in  accordance  with  all  applicable  State  and 
Federal  regulations . 

2.4  Surface  Sampling 

Surface  water  sampling  involves  the  sampling  of  runoff  ponds 
and  any  other  surface  expression  of  water  if  present  in  the  project 
area.  Grab  samples  of  surface  water  will  be  obtained  using 
dedicated,  pre-cleaned  glass  beakers.  The  point  of  sampling  will 
be  chosen  to  ensure  that  the  sample  is  representative  of  the  water 
to  be  tested.  Sampling  will  be  avoided  where  there  is  visible 
surface  debris.  A separate  container  will  be  used  for  sample 
collection.  These  samples  will  be  collected  and  analyzed  according 
to  the  monitoring  program  and  parameters  listed  in  this  report. 

Decontamination  and  disposal  procedures  will  be  followed  as 
described  in  the  ground  water  sampling.  Section  2.3,  of  this 
report . 

2.5  Sample  Transportation  and  Chain  of  Custody 

All  samples  will  be  labeled,  custody  sealed,  blister  wrapped, 
sealed  in  a Ziploc  type  plastic  bag  and  placed  in  a cooler 
immediately  after  collection.  The  cooler  shall  maintain  a constant 
temperature  of  4 degrees  C.  Labels  will  contain  the  following 
information : 

• Sample  number 

• Sample  time  and  date 

• Sample  location  and  depth 

• Analyses  required- 

• Preservatives  added 

• Sampler' s name 

Samples  will  be  packaged  for  transportation  to  the  laboratory 
in  durable  coolers  that  will  maintain  a constant  temperature  of  4 
degrees  C.  Completed  chain  of  custody  forms  placed  in  ziploc  type 
bags  will  be  taped  to  the  underside  of  the  cooler  lids.  The  front 
and  back  cooler  lids  will  be  custody  sealed  and  taped  closed.  The 
chain  of  custody  form  will  include  the  following  information:  (An 

example  is  shown  in  Figure  1 . ) 

• Sample  numbers 

• Signature  of  collector 

• Date  and  time  of  collection 

• Sample  type 

• Identification  of  source 

• Number  of  enclosed  containers 

• Analyses  required 

• Signature  of  person (s)  involved  in  the  chain  of  possession 

• Inclusive  dates  of  possession 

• Internal  temperature  of  shipping  container  when  samples  were 

sealed  into  the  container 
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2.6  Quality  Control  Samples 

Three  types  of  Quality  Assurance/Quality  Control  (QA/QC) 
samples  will  be  used  to  assess  the  effects  of  field  and  laboratory 
error  on  data  quality.  First,  10%  of  the  total  samples  will  be 
duplicated.  Duplicate  samples  will  be  prepared,  managed  and 
analyzed  at  an  alternative  laboratory  using  identical  procedures. 
Second,  equipment  blank  samples  will  be  used  to  verify  the 
effectiveness  of  decontamination  procedures  and  to  screen  for 
potential  cross  contamination.  A field  blank  will  be  prepared  by 
collecting  a grab  sample  of  the  final  composite  rinseate  from  the 
equipment  cleaning  operations  each  day  sampling  is  performed. 
Field  blank  samples  will  be  analyzed  for  the  same  parameters  as  the 
samples.  Third,  a trip  blank  sample  of  distilled  water  will  be 
placed  in  each  outer  package  of  samples  sent  to  the  laboratory  for 
analysis . 

2.7  Laboratory  Requirements 

All  samples  will  be  analyzed  by  a laboratory  certified  in  the 
State  of  Arizona  to  perform  the  specified  analyses.  The  laboratory 
will  submit  its  quality  assurance  plan  for  approval  prior  to 
commencement  of  analytical  work.  At  a minimum,  the  plan  shall 
document  the  following: 

• Sample  custody  and  management  practices 

• Sample  preparation  and  analytical  procedures 

• Instrumentation  maintenance  and  calibration  procedures 

• Internal  QA/QC  measures, ’ including  the  use  of  method  blanks 

The  laboratory  shall  also  provide  batch-specific,  quality 
control  results  for  the  samples  submitted  for  analysis.  No 
analytical  work  will  start  without  written  approval  of  the  plan. 
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Table  1 

Parameters  for  Analysis 


Parameter 

Method 

Detection 

Sample 

Volume 

Preservation 

(EPA) 

Limit 

Container 

(ml) 

Method 

GENERAL  MINERALS 

Alkalinity 

310.1 

2.0 

mg/1 

P/G 

20 

Cool  4°  C 

Calcium 

215.1 

0.20 

mg/1 

P/G 

20 

Cool  4°  C 

Chlorides 

Std.  407c 

1.0 

mg/1 

P/G 

50 

None 

Copper 

220.1 

0.10 

mg/1. 

P/G 

300 

pH  <2  HNO3 

Fluoride 

340.2 

0.20 

mg/1 

P 

50 

None 

Hardness 

130.2 

10 

mg/1 

P/G 

20 

pH  <2  HNO3 

Iron 

236.1 

0.10 

mg/1 

P/G 

300 

pH  <2  HNO3 

Magnesium 

242.1 

0.10 

mg/1 

P/G 

300 

pH  <2  HNO3 

Manganese 

243.1 

0.05 

mg/1 

P/G 

300 

pH  <2  HNO3 

Nitrate 

353.3 

0.20 

mg/1 

P/G 

20 

Cool  4°  C 

pH 

150.1 

+ 0 . 

1 

P/G 

20 

Cool  4®  C 

Potassium 

258.1 

5.0 

mg/1 

P/G 

20 

Cool  4®  C 

Sodium 

273.1 

5.0 

mg/1 

P/G 

20 

Cool  4°  C 

EC 

120.1 

lOumhos/cm^P/G 

50 

Cool  4°  C 

Sulfate 

375.2 

10 

mg/1 

P/G 

50 

Cool  4°  C 

MBAS 

425.1 

1 

mg/1 

P/G 

250 

Cool  4°  C 

TDS 

160.1 

10 

mg/1 

P/G 

100 

Cool  4°  C 

Zinc 

289.1 

0.05 

mg/1 

P/G 

300 

Cool  4°  C 

TRACE  METALS 

Arsenic 

206.3 

0 . OlOmg/1 

P/G 

300 

pH  <2  HNO3 

Barium 

208.1 

0 . OlOmg/1 

P/G 

300 

pH  <2  HNO3 

Cadmium 

213.2 

O.OOlOmg/1  P/G 

300 

pH  <2  HNO3 

Chromium 

218.2 

0 . OlOmg/1 

P/G 

300 

pH  <2  HNO3 

Lead 

239.2 

0 . OlOmg/1 

P/G 

300 

pH  <2  HNO3 

Mercury 

245.1 

0.0005mg/l  P/G 

300 

pH  <2  HNO3 

Molybdenum 

246.1 

0.1 

mg/1 

P/G 

300 

pH  <2  HNO3 

Selenium 

270.2 

0 . 005mg/l 

P/G 

300 

pH  <2  HNO3 

Silver 

272.2 

0 . OOlmg/1 

P/G 

300 

pH  <2  HNO3 

PROPOSED  MONITORING  SYSTEM 
Figure  2:  Location  of  Monitoring  Points 


Figure  2 shows  the  locations  of  the  proposed  monitoring 
system.  Ground  water  monitoring  will  be  conducted  downgradient  or 
the  leach  pad,  waste  dump  and  open  pit  areas.  Additionally,  vadose 
monitoring  will  be  conducted  to  monitoring  moisture  content  in  the 
subsurface  area  of  the  leach  pad. 

A vadose  monitoring  system  of  gypsum-type  moisture  gauges  will 
be  installed  to  detect  potential  seepage  from  che  leach  pad. 
Vadose  monitoring  points  will  installed  at  300  ft  intervals  on  the 
south,  west  and  east  sides  of  the  leach  pad.  Each  monitoring  point 
will  consist  of  two  qypsum-block-type  moisture  gauges  installed  in 
a single  hole.  The  hole  will  be  drilled  to  the  top  of  the  clay  and 
silt  beds.  One  gauge  will  be  positioned  near  the  top  of  the  clay 
and  silt  beds,  and  the  other  approximately  5 ft  above  the  first. 
The  gauges  will  be  completed  in  a silica  flour  grout  to  conform 
with  the  manufacturer's  instructions.  The  portion  of  the  hole 
above  the  moisture  gauges  will  be  backfill  with  the  native  material 
from  the  cuttings.  The  monitoring  hole  depths  are  expected  to 
range  from  10  to  80  ft  in  the  leach  pad  area. 

The  location  of  the  vadose  monitoring  system  is  based  on  the 
subsurface  geology  of  this  area  and  the  projected  migration  of 
discharge  should  it  occur  from  the  leach  pad.  The  clay  and  silt 
layers  provide  a near  horizontal  surface  of  increased  lower 
permeability.  Infiltration  from  the  leach  pad  would  result  in 
increased  moisture  of  the  material  overlying  the  clays  and  silts. 
Placement  of  the  soil  moisture  gauges  at  and  above  the  clay  and 
silt  beds  will  provide  early  detection  of  potential  pad 
infiltration . 

Wells  downgradient  of  the  leach  pad,  open  pit  and  waste  dump 
area  will  provide  monitoring  points  in  the  ground  water. 
Monitoring  of  these  areas  will  provide  the  necessary  information  to 
determine  the  background  quality  of  the  ground  water  in  the  area. 
These  data  will  also  be  used  to  determine  the  alert  levels  to  be 
used  in  the  monitoring  program. 

The  ground  water  and  vadose  monitoring  system  proposed  will  be 
used  in  addition  to  pond  and  ditch  leach  detection  systems  designed 
by  Vector  Engineering,  Inc.  of  Grass  Valley,  California  (June, 
1992)  . 
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APPENDIX  E 


WORST  CASE  SCENARIO 


Worst  Case  Scenario 


All  streams  in  the  project  area  are  ephemeral,  flowing  only  during  periods  of  intense  rainfall. 
The  nearest  perennial  stream  is  the  Gila  River,  located  approximately  four  miles  downstream 
via  Big  Canyon  wash  from  the  process  area  (the  leach  pad,  process  ponds  and  SX-EW  plant). 
The  worst  case  impact  on  surface  water  would  occur  due  to  the  discharge  of  process  solution 
into  Big  Canyon  wash  and  subsequently  into  the  Gila  River. 

As  required  by  the  Arizona  Department  of  Environmental  Quality  (ADEQ  and  good  design 
practices),  runoff  from  the  surrounding  area  will  be  diverted  away  from  the  leach  pad  and 
process  ponds  and  discharged  to  natural  drainage  channels.  Diversion  channels  have  been 
designed  to  carry  runoff  from  at  least  the  100  year,  24  hour  storm.  The  runoff  which  will 
report  to  the  ponds  is  therefore  limited  to  that  derived  from  precipitation  falling  inside  the 
diversion  ditches. 

The  process  ponds  will  be  built  primarily  in  cut  with  low  surrounding  berms  and  a designed 
spillway.  A catastrophic  failure  due  to  collapse  of  the  containment  dike  is  therefore  not 
likely.  A likely  worst  case  would  therefore  be  a controlled  release  of  process  solution  over 
the  spillway. 

All  process  ponds  are  interconnected  to  allow  utilization  of  all  available  capacity  before  a 
release  occurs.  The  raffinate,  PLS  and  recirculation  ponds  will  be  built  prior  to  the  start  of 
operations.  The  overflow  pond  will  be  built  before  the  construction  of  phase  2 of  the  leach 
pad  to  allow  for  runoff  from  the  increased  pad  area. 

V 

The  ponds  are  sized  to  contain  the  maximum  working  volume,  plus  24  hours  heap  drain- 
down,  plus  the  maximum  cumulative  storage  (the  wettest  year  on  record  and  the  100  year,  24 
hour  storm).  The  ponds  and  their  sizing  are  discussed  in  more  detail  in  Section  2. 1.6.2. 

The  principal  pollutants  in  the  process  solutions  are  copper  and  sulfuric  acid.  The  maximum 
solution  inventory,  along  with  copper  and  acid  content,  are  given  in  Table  1. 

TABLE  1 


POND 

WORKING 

COPPER 

ACID 

VOLUME 

(g/L) 

(g/L) 

PLS 

6MM  gal 

3 . 6 

3 

Recirc. 

6MM  gal 

2.2 

4 

If  the  contents  of  the  ponds  were  discharged  into  Big  Canyon  wash  during  a major  storm,  the 
copper  and  acid  content  of  the  solution  would  be  diminished  by: 

* dilution  by  the  considerable  runoff  generated  by  the  storm,  and 

* acid  neutralization/metals  precipitation  (as  insoluble  compounds)  from  solution  contact 
with  the  basic  runoff,  basic  sediments  in  the  stream  bed  and  banks^  and  basic 
sediment  which  would  be  transported  during  periods  of  high  runoff. 

Dilution  depends  upon  the  pollutant  concentration  in  the  ponds,  the  rate  of  release  and  the 
flow  in  the  receiving  stream.  In  a major  storm,  the  flow  in  a given  stream  would  be 
approximately  proportional  to  the  area  drained.  This  would  apply  to  the  leach  pad  as  well  as 
natural  areas.  Assuming  a case  in  which  the  process  ponds  would  contain  50%  process 
solution  and  50%  runoff  (working  volume  plus  24  hours  drain  down  plus  major  storm 
runoff),  the  copper  and  acid  content  of  a release  would  be  reduced  at  various  points  as  shown 
on  Table  2 below. 


TABLE  2 

EFFECT  OF  DILUTION  ONLY  ON  RELEASE 


POINT  RUNOFF  AREA  COPPER  ACID 


(A) 

(g/L) 

(g/L) 

Release  from  pond 

100* 

1,45 

1.75 

Entering  Big  Canyon  wash 

960 

Oc  15 

0.18 

Entering  Gila  River 

2880 

0.05 

0,06 

* Phase  1 pad 


In  an  actual  release,  the  acid  would  probably  be  neutralized  before  the  release  reaches  the 
Gila  River.  Once  in  the  river,  massive  dilution  could  be  expected. 

Based  on  the  above,  no  damage  to  fields,  domestic  animals  or  wildlife  is  anticipated  from  a 
complete  release  of  the  contents  of  the  solution  ponds. 


^ Local  streams  have  a pH  of  about  8 (see  Preliminary  Permitting  Studies,  SH&B  1989,  and 
Addendum  2,  dated  Oct.  15,  1991. 

^ Samples  of  alluvium  indicated  an  average  acid  neutralization  potential  of  61  tons  CaC03/Kt 
(see  Report  on  Waste  Material  Testing,  M&EC  1992). 


^ Estimated  on  the  basis  of  runoff  area. 


Ground  Water  Protection 


Ground  water  in  the  area  of  the  leach  pad,  ponds  and  SX-EW  plant  is  at  least  200  feet  below 
surface,  as  evidenced  by  the  lack  of  springs  and  seeps  in  the  deeply  incised  canyons  and  the 
valley  escarpments,  and  well  data.  Drill  holes,  test  pits  and  canyon  exposures  indicate  that 
the  area  is  underlain  by  a layer  of  lime-cemented  gravels  30  to  50  feet  thick,  and  silty 
lacustrine  clays  to  an  undetermined  depth. 

The  leach  pad  will  be  lined  with  compacted  clay  at  least  12  inches  thick.  The  hydraulic  head 
on  the  liner  will  be  kept  low  by  a network  of  perforated  pipe  in  a drainage  layer  on  top  of 
the  liner.  The  pad  is  divided  internally  into  a series  of  cells  separated  by  2 ft.  berms. 
Monitor  wells  will  be  located  at  strategic  points  around  the  pad  and  pond/plant  area  to  detect 
leaks.  Solution  ditches  will  be  lined  with  a composite  80  mil  HDPE  over  compacted  clay 
liner,  incorporating  a leak  detection  collection  system.  Process  solution  ponds  will  be  built 
with  double  HDPE  liners  (60  mil  over  40  mil)  with  a leak  detection/collection  system  (see 
Section  2.1.6). 

The  greatest  potential  impact  to  ground  water  would  be  from  a gross  leak  in  the  leach  pad 
liner.  Should  this  occur,  the  acid  in  the  solution  would  be  neutralized  on  contacting  the 
calcium  carbonate  in  the  cemented  gravels.  Lab  tests  have  shown  that  this  layer  has  a high 
acid  neutralizing  potential  and  tends  to  be  self  sealing  through  the  formation  of  gypsum. 

Any  unneutralized  solution  migrating  through  the  cemented  gravel  layer  would  be  stopped  by 
the  lacustrine  cla^s  before  reaching  ground  water.  Monitor  wells  constructed  to  the  top  of 
the  clay  would  detect  any  solutions  migrating  along  the  gravel-clay  interface.  Wells  could 
then  be  installed  to  pump  the  solution  back  to  a process  pond. 

All  ponds  and  overflow  structures  between  ponds  will  now  be  lined  with  two  layers  of  HDPE 
with  a leak  collection  sump.  Solution  occasionally  reporting  to  the  overflow  pond  will  be 
pumped  back  to  the  process  ponds  as  soon  as  possible  after  the  condition  causing  the 
overflow  has  been  corrected.  Residence  time  of  less  than  one  month  is  anticipated. 

Monitoring  of  ground  water  and  the  vadose  zone  is  discussed  in  Appendix  D.  Contingency 
and  remediation  plans  for  leaks  and  spills  are  discussed  in  Section  2. 1.7.4. 


* Sergent,  Hauskins  & Beckwith,  Preliminary  Permitting  Studies,  August,  1989. 

^ Metcon  Research  Inc.,  Sanchez  Project  Percolation  Rate  Studies,  October,  1989. 

^ Vector  Engineering,  Inc.,  Sanchez  Copper  Heap  Leaching  Project,  August,  1992. 


APPENDIX  F 


U.S.  ARMY  CORPS  OF  ENGINEERS 
SECTION  404  PERMIT 
WATERS  OF  THE  UNITED  STATES 


Section  404  Permit 

Sanchez  Copper  Project 


Section  404  Permit  Requirements 

On  January  20,  1992  a Section  404  Permit  Application  (No.  92-206-CL)  was  submitted  to  the 
U.S.  Army  Corps  of  Engineers  (Corps).  The  Corps  issued  their  Section  404  Public  Notice 
in  July,  1992  with  a closing  date  of  August  24,  1992  for  the  Comment  Period. 

In  accordance  with  Section  401  instructions  from  the  Corps,  a document  entitled  "Applicants 
Response  to  Arizona  Water  Quality  Control  Council  Policy  for  Construction  and  Related 
Activities  in  Water,  Adopted  April  13,  1977"  was  submitted  to  the  ADEQ  on  August  18, 
1992. 

The  proposed  project  will  comply  with  the  Federal  Guidelines  for  Specification  for  Disposal 
Sites  of  Dredged  or  Fill  Materials  (40  CFR  230).  Impacted  Waters  of  the  U.S.  in  the  project 
area  are  shown  on  Figure  1 of  this  appendix.  The  primary  impacts  will  be  from  the  open  pit 
(3.4  acres),  waste  dumps  (7.1  acres)  and  leach  pad  (2.6  acres).  The  location  of  the  open  pit 
is  established  as  a result  of  the  copper  mineralization;  therefore,  alternative  locations  are  not 
possible.  Ore  grades  are  relatively  low  (0.34  average  percent  copper),  so  a viable 
underground  mining  project  is  not  an  option. 

The  proposed  locations  for  the  waste  dumps  and  leach  pad  were  selected  on  the  basis  of 
environmental  compatibility  and  operational  feasibility.  An  alternatives  analysis  has  been 
submitted  to  the  Corps.  Based  on  examination  of  the  project  vicinity,  eight  waste  dump 
locations  and  four  leach  pad  locations  were  given  detailed  consideration.  Factors  associated 
with  eliminating  sites  from  further  consideration  included:  area  of  Waters  of  the  U.S. 

impacted,  avoidance  of  biologically  and  archaeologically  sensitive  sites,  visual  impact, 
anticipated  erosional  stability,  containment  of  spills,  minimizing  heavy  truck  traffic  near 
existing  residences,  and  operational  and  economic  feasibility. 

Management  of  Surface  Runoff  During  Construction,  Operation  and  After  Closure 

As  indicated  in  Table  1 of  this  appendix,  approximately  1,400  acres  of  land  will  be  disturbed 
as  a result  of  the  Sanchez  Copper  Project.  The  specific  areas  of  disturbance  are  identified  on 
the  General  Site  Plan,  Figure  1 of  this  appendix.  As  currently  conceived,  the  project  will 
impact  a total  of  14.1  acres  of  normally  dry  washes  identified  as  jurisdictional  Waters  of  the 
United  States.  The  individual  areas  impacted  by  the  various  project  facilities  are  also 
indicated  in  Table  1 of  this  appendix. 

Before  clearing  and  construction  is  begun,  channels  will  be  constructed  as  appropriate  to 
intercept  surface  runoff  from  upgradient  undisturbed  areas  and  divert  it  around  the  areas  to 
be  disturbed.  This  flow  will  be  routed  to  existing  natural  channels.  In  general,  runoff  will 
be  routed  to  the  main  channel  which  would  have  received  the  flow  prior  to  disturbance. 


Where  diverting  the  runoff  is  not  feasible  due  to  topography,  such  as  along  the  northeast 
boundary  of  the  main  waste  dump,  the  flow  will  be  impounded  and  allowed  to  infiltrate  or 
evaporate.  Diversion  channels  are  indicated  on  the  General  Site  Plan. 

Interceptor  channels  and  containment  structures  will  be  constructed  as  appropriate  down- 
gradient  of  areas  to  be  disturbed  to  collect  runoff  from  these  areas.  Runoff  water  collected 
on  the  downstream  side  of  disturbed  areas  will  be  retained  and  allowed  to  infiltrate  or 
evaporate.  Based  on  testing  of  waste  rock,  there  are  no  indications  that  infiltrating  water  will 
degrade  groundwater  quality.  During  the  use  of  these  structures,  however,  water  collected 
will  be  sampled  and  analyzed  as  appropriate.  With  the  exception  of  small  areas  such  as 
access  roads,  it  is  planned  that  runoff  from  all  disturbed  areas  will  be  collected  and  managed 
in  the  indicated  manner.  Runoff  from  the  waste  rock  dump  will  be  collected  in  ponds  below 
the  waste  dump  as  shown  on  the  General  Site  Plan. 

Once  the  pit  has  been  developed  below  ground  level  (end  of  year  1),  there  will  be  no  runoff 
from  the  pit.  Runoff  from  small  disturbed  areas  surrounding  the  pit  will  be  directed  into  the 
pit.  Small  collection  ponds  will  be  placed  below  the  mine  shop,  office,  crushing  plant  and 
conveyor  as  appropriate. 

Runoff  from  the  leach  pad  will  be  contained  on  the  lined  pad  and  in  lined  ponds.  SX-EW 
plant  drainage  will  be  directed  into  the  lined  raffinate  pond. 

Runoff  management  systems  for  use  only  during  construction  will  be  designed  to 
accommodate  at  least  the  10-year,  24- hour  storm.  Systems  for  use  during  project  operation 
will  be  designed  for  at  least  the  l(X)-year,  24-hour  storm. 

All  areas  will  be  reclaimed  with  the  exception  of  the  open  pit,  the  waste  dump  slopes,  the 
leach  pad  slopes  and  limited  roads  retained  by  the  BLM  for  site  access  after  closure. 
Wherever  possible,  concurrent  reclamation  will  be  accomplished  during  the  operating  period. 
Remaining  reclamation  will  be  accomplished  after  operations  cease.  Final  landforms  will  be 
designed  to  minimize  wind  and  water  erosion. 

Prior  to  closure  of  the  project,  the  BLM  will  determine  which  portions  of  the  surface  runoff 
management  system  should  be  retained  and  which  should  be  reclaimed.  Portions  not  required 
after  operations  cease  will  be  graded,  contoured  and  revegetated.  Most  runoff  management 
structures  will  be  revegetated  during  the  operating  life  of  the  project.  Some  mnoff  catchment 
structures  may  be  retained  by  the  BLM  for  use  as  wildlife  and  cattle  watering  tanks. 


Table  1 

AREAS  OF  DISTURBANCE  AND 
IMPACTED  WATERS  OF  THE  UNITED  STATES 
SANCHEZ  COPPER  PROJECT 


Description 
Open  Pit 

Main  Waste  Dump  and  haul  road 

Northwest  Waste  Dump 

North  Waste  Dump 

Leach  Pad 

Crushing  Plant 

SX-EW  Plant 

Ponds 

Conveyor,  road  and  utilities  corridor 

V 

Shop,  office,  parking 
Roads 

Clay  Borrow  Pit 


Impacted 


Area 

Disturbed 

(acres') 

Waters  of 
the  U.S. 
(acres) 

277 

3.4 

450 

5.4 

33 

1.7 

4 

0 

484 

2.6 

11 

0 

9 

0 

20 

0.1 

36 

0.3 

15 

0 

30 

0.4 

11 

0 

20 

0.2 

Total  1400 

14.1 

Miscellaneous 


APPENDIX  G 


CULTURAL  RESOURCE  COMPLIANCE 


United  States  Department  of  the  Interior 

BUREAU  OF  l_A.ND  MANAGEMENT 
SAFFORD  DISTRICT  OFFICE 
425  E.  4TH  STREET 
SAFFORD.  ARIZONA  85546 
(602)  428-4040 


Mr.  Bob  Gasser 
Compliance  Coordinator 
Historic  Preservation  Office 
800  Washington,  Suite  415 
Phoenix,  Arizona  85007 


September  19,  1991 


TAKE 
PRIDEM 
AMEKKA 


IN  KETLY  REFEX  TO. 
8100 
(045) 


Dear  Mr.  Gasser: 


2“  research  design  and  2 archaeological  survey  retxjrti 
lodu™!?  S consultants  and  InvestmlntsT  iSIs^ 

documents  describe  cultural  resource  inventory  of  Bureau  lands  proposed  for 
use  as  a copper  mrne  near  Sanchez,  Arizona. 


While  the  copper  mine  has  been  on  again 
appears  to  be  scheduled  for  development, 
our  offices  to  initiate  consultation  in 


“ off  again  for  guite  some  time  it  now 
It  is  appropriate,  therefore,  for 
accordance  with  36  CFR  800.4  (C) . 


SWCA,  Ino.  June  1989  report  A Class  III  Archaeological 

0 sites,  17  isolated  occurrences, 


the  Sanchez 
and  845 


Archaeological  Survey  within  the  Sancher  gnr,T..r 
&rea,  Graham  County,  ArirenA  records  13  sites  and  141  isolated  artifLts. 

We  submit  the  following  determination  for  your  review: 

1989  Report 


Sites  AZCC:2:47  (previously  recorded),  A2CC;2:74 
AZCC:2:75,  AZCC:2:76  and  AZCC:2:77 
eligible  under  criterion  (d)  for  their  data 
potential  to  add  to  our  understanding  of 
Archaic  and  possibly  Paleoindians  use  of  the 
area. 

Site  AZCC:2:78  (historic)  eligible  under  criteria 
(c)  and  (d)  at  the  local  and  state  level  re- 
garding Hispanic  homesteading,  agriculture, 
and  irrigation  in  the  Sanchez,  Arizona  vic- 
inity (see  attachment  7,  1989  report). 

Seventeen  (17)  Isolated  Occurrences  - not  eligible 

Eight  hundred  forty  five  (845)  Isolated  Artifacts  - not  eligible 


1990  Report 


Sites  AZCC:2:81,  AZCC:2:82,  AZCC:2:83,  AZCC:2:84, 

AZCC:2:85,  AZCC:2:86,  AZCC:2:87,  AZCC:2:88, 

AZCC:2:89,  AZCC:2:90,  AZCC:2:91,  AZCC:2:92, 

AZCC:2:93  eligible  under  criterion  (d)  for 
potential  to  add  to  our  knowledge  of  Archaic 
amd  possibly  Paleoindian  use  of  this  area. 

Please  note  that  while  SWCA,  Inc.  suggests 
that  sites  AZCC:2:89  and  AZCC:2:91  are  pro- 
bably not  significant  due  to  relatively  small 
size,  BLM  feels  that  as  paurt  of  a complex  of 
sites  with  similar  attributes  these  two  sites 
assxime  significance. 

One  hundred  forty  one  (141)  Isolated  artifacts  - not  eligible. 

Please  contact  Manton  Botsford,  San  Simon  Area  Archaeologist  at  428-4040  to 
discuss  these  determinations  or  to  request  additional  information. 


Sincerely, 

Meg  Oensen 

Gila  Resource  Area  Manager 


Snclosures 


ARIZONA 

STATE 

PARKS 


800  W.  WASHINGTON 
SUITE  415 
PHOEN IX.  ARIZONA  85007 
TELEPHONE  602-542-4174 


FIFE  SYMINGTON 

GOVERNOR 


STATE  PARKS 
BOARD  MEMBERS 


RONALD  PIES 

CHAIR 

TEMPE 


DEAN  M.  FLAKE 

VCE  CHAIR 
SNOWPLAKE 


ELIZABETH  TEA 

SECRETARY 

OUNCAN 


BILLIE  A.  GENTRY 
SCOTT50AL£ 


J.  RUKIN  JELKS 

ELOM 


WILLIAM  G.  ROE 

TUCSON 


M.  JEAN  HASSELL 

STATE  LAND  COMMISSIONER 


•'ENNETH  E TRAVOUS 

EXECUTIVE  DIRECTOR 


COURTLAND  NELSON 

DEPUTY  DIRECTOR 


October  21,  1991 
Meg  Jensen 

Gila  Resource  Area  Manager 
DOI  Bureau  of  Land  Management 
Safford  District  Office 
425  E.  4th  Street 
Safford,  AZ  85546 

RE:  Sanchez  Copper  Mine  Project,  DOI-BLM 
Dear  Ms.  Jensen: 

Thank  you  for  consulting  with  us  about  the  above  project.  I have  reviewed 
the  documentation  that  you  submitted  to  us  and  have  the  following 
comments  pursuant  to  our  Programmatic  Memorandum  of  Agreement: 

We  are  in  complete  agreement  as  respects  the  National  Register 
eligibility  of  ail  of  the  cultural  resources  that  were  identified  as  part  of 
this  project.  We  are  pleased  that  the  agency  has  viewed  some  of  the  small 
sites  has  having  the  potential  to  provide  important  information  about  the 
larger  complex  of  sites;  again,  we  completely  agree  with  your  logic. 

We  look  forward  to  continuing  our  consultations  on  this  project.  If  you 
have  any  questions,  please  contact  me. 


for  Shereen  Lemer,  Ph.D. 

State  Historic  Preservation  Officer 


conserving  and  managing  ARIZONA  s historic  Places,  historic  sites,  ano 


BURtAU  OF  UNO  MANAGEMcNT 

safford  district  office 

425  E.  4th  STREET 
SAFFORD.  ARIZONA  85546 


(602)  428-4040 


8100 

(045) 


Mr.  Robezrt  E.  Gasser 
Compliance  Coordinator 
Historic  Preservation  Office 
800  Washington,  Suite  415 
Phoenix,  Arizona  85007 

Dear  Mr.  Gasser: 


UjlK  23  1SS2 


Enclosed  is  a copy  of  SWCA,  Inc.  report  A Claes  III  Archaeological  Resource 
Inventory  of  Approximately  1440  Acres  for  the  Sanchez  Copper  Project  Area. 
Graham  County.  Arizona.  This  report  describes  inventory  of  portions  of  the 
proposed  Copper  Mine  not  previously  examined. 

Seventeen  new  cultural  sites  are  identified  as  a result  of  this  inventory. 

BLM  agrees  with  SWCA's  recommendation  that  all  these  sites  are  eligible  for 
listing  on  the  National  Register  (criteria  d) . Potential  exists  for  research 
to  advance  our  knowledge  of  human  use  of  this  portion  of  the  Gila  Valley  from 
the  Archaic  through  the  ceramic  period. 

BLM  also  agrees  with  the  SWCA  opinion  that  lO-l  is  not  eligible  and  its  data 
potential  is  exhausted. 

Please  review  these  determinations  and  provide  us  with  your  comments. 

Page  46  of  SWCAs  report  informs  the  reader  that  a treatment  plan  is  in 
preparation  that  will  address  the  impacts  of  the  Sanchez  Mine  on  the  cultural 
sites  identified  to  date.  BLM  will  continue  to  consult  with  your  office,  when 
the  plan  is  ready,  on  the  affects  of  mining  to  the  sites  and  what  steps  will 
be  taken  to  mitigate  impacts. 

Please  call  Manton  Botsford,  San  Simon  Area  Archaeologist,  at  the  above  phone 
number  to  discuss  these  determinations  or  to  request  additional  information. 

Thank  you  for  your  cooperation. 


Sincerely, 


Margaret  Jensen 

Gila  Resource  Area  Manager 


Enclosure 


ARIZONA 

STATE 

PARKS 


800  W.  WASHINGTON 
SUITE  415 
PHOEN IX,  ARIZONA  85007 
TELEPHONE  602-542-4174 


RFE  SYMINGTON 

eOVERNOII 


STATE  PARKS 
BOARD  MEMBERS 


DEAN  M.  FLAKE 

CMAin 

SNOWFLAKE 


ELIZABETH  TEA 

V1C|  CHAIR 
OUNCAN 


BILLIE  A.  GENTRY 

SECRetARY 

SCOTTSOALi 


J.  RUKIN  JELKS 

ELOM  • 


WILLIAM  G.  ROE 
TUCSON 


RONALD  PIES 
TEMPE 


M.  JEAN  HASSELL 

STATE  UNO  COUUISSONER 


nneth  e.  travous 

EXECUTIVE  OIRECTOR 

V, 

COURTLAND  NELSON 

OEPUTV  DIRECTOR 


February  20,  1992 

Margaret  Jensen 

Gila  Resource  Area  Manager 

DOI  Bureau  of  Land  Management 

Safford  District  Office 

425  E.  4th  Street 

Safford,  AZ  85546 


RE:  Sanchez  Copper  Mine  Project,  DOI-BLM 
Dear  Ms.  Jensen: 

Thank  you  for  consulting  with  us  again  about  this  project  and  sending  us  a 
copy  of  the  most  recent  archaeological  survey  report  prepared  by  SWCA, 
Inc.  I have  reviewed  your  submittal  and  have  the  following  comments 
pursuant  to  our  Programmatic  Memorandum  of  Agreement: 

1.  I note  that  approximately  1440  acres  were  surveyed  and  a total  of  17 
newly  recorded  sites  were  identified. 

2.  Based  on  the  information  provided,  we  concur  with  the  agency  that  all 
17  sites  are  eligible  for  inclusion  in  the  National  Register  of  Historic 
Places.  We  also  agree  that  the  isolated  occurrence  is  not  National  Register 
eligible. 


3.  Iri  preparing  the  next  submission,  please  address  the  potential  for  the 
possible  habitation  sites  to  contain  human  remains. 


We  look  forward  to  continuing  our  consultations  on  this  project.  If  you 
have  any  questions,  please  contact  me. 


Robert  E.  Gasser 
Compliance  Coordinator 


for  Shereen  Lemer,  Ph.D. 

State  Historic  Preservation  Officer 


1332 


CONSERVin 


— UUNA  5 historic  puces  historic  sites.  anO  RECREATIONAU.  SCENIC  ano  naTuhau  AREAS 


bureau  of  land  MANAGEfy^ENT 

SA^RD  DISTRICT  OFFICE 


(602)  428-4040 


3809  AZA  25564  (044) 


April  9,  1992 


Mr.  Raleigh  Thompson 
San  Carlos  Apache  Tribe 
P.  0.  Box  0 

San  Carlos,  Arizona  85550 
Dear  Mr.  Thompson: 

Enclosed  is  an  extra  copy  of  the  Draft  Environmental  Impact  Statement  (DEIS) 
for  the  Sanchez  open  pit  copper  mine  proposed  by  AZCO  Mining,  Inc.;  a copy  of 
this  DEIS  was  sent  to  your  office  on  March  6,  1992,  and  a copy  of  the  Mining 
Plan  of  Operations  was  sent  to  the  tribe  (at  Post  Office  Box  D)  last  August. 

We  are  interested  in  soliciting  any  comments  or  concerns  the  tribe  may  have 
regarding  this  project.  For  example,  page  3 of  the  Sunmary  states  that  the 
mine  site  would  not  affect  any  Native  American  religious  concerns.  That  is 
true  as  far  as  we  know,  but  we  would  feel  more  comfortable  with  the  statement 
if  we  could  get  it  confirmed  by  your  office. 

We  need  to  have  all  comments  on  this  DEIS  postmarked  no  later  than 
May  11,  1992;  comments  should  be  sent  to  Larry  Thrasher  at  this  office. 

Please  contact  Mr.  Thrasher  if  there  are  any  questions  on  the  enclosed. 

Thank  you. 


1 Enclosure 


BUREAU  OF  LAND  MANAGEMENT 
SAFFORD  DISTRICT  OFFICE 
425  E.  4th  STREET 
SAFFORD.  ARIZONA  85546 

(602)  428-4040  AZA  25564  (044) 

AUG  f-S  1992 


Ms.  Teresa  Hoffman 

Acting  Chief  of  Historic  Preservation  Section 

Arizona  State  Parks 

800  W.  Washington,  Suite  415 

Phoenix,  Arizona  85007 

Dear  Ms.  Hoffman: 

Enclosed  are  copies  of  three  archaeological  survey  reports  and  one  comprehensive 
cultural  resource  mitigation  plan  (including  an  addendum)  for  the  Sanchez  Copper 
Project.  The  Bureau  of  Land  Management,  Safford  District,  requests  your  comments 
on  our  opinions  regarding  eligibility  and  no  effect  determinations  suggested  by 
these  documents,  per  36  CFR  800  and  the  General  Consultation  PMOA  dated  March  26, 
1985.  A project  abstract  is  enclosed. 

Six  Class  III  cultural  resource  inventories  have  been  completed  for  the  Sanchez 
Copper  Project  area.  The  three  enclosed  reports  complement  the  three  previous 
survey  reports  forwarded  to  your  office  in  September  1991  and  January  1992: 

1.  SWCA's  April  6,  1992  Addendum  A (to  one  of  the  previously  submitted  SWCA 
surveys)  reports  that  no  additional  sites  were  located  during  Class  III 
survey  of  86  acres.  No  sites  were  identified  and  there  will  be  no  effects 
on  cultural  resource  values  in  this  area.  Please  note  that  there  is  no 
"Addendum  B." 

2.  SWCA's  June  1992  An  Archaeological  Resource  Inventory  of  Two  Alternate 
Access  Routes  for  the  Sanchez  Copper  Project  Area,  Graham  County,  Arizona 
reports  that  two  previously  unrecorded  sites  were  located  and  documented 
(AZ  CC:2:138  & 139  [ASM])  along  the  southern  alternative  access  route. 
Additionally,  documentation  for  a third,  previously  recorded  site  (AZ 
CC:2:45  [6LM])  was  enhanced. 

The  southern  access  route  surveyed  is  no  longer  an  element  of  the  Sanchez 
Copper  Project.  Sites  AZ  CC:2:138  & 139  are  located  well  beyond  the 
project  boundary  and  are  not  addressed  in  the  enclosed  mitigation  plan. 

AZ  CC:2:45  (BLM)  is  a large  Civilian  Conservation  Corps  (CCC)  work  camp. 
It  is  our  opinion  that  the  site  is  eligible  for  listing  on  the  National 
Register  of  Historic  Places  under  criteria  "a"  and  "d,"  and  your  opinion 
is  solicited. 


3.  SWCA's  July  1992  An  Archaeological  Resource  Inventory  of  an  82  Acre  Plot 
and  a Short  Linear  Segment  for  the  Sanchez  Copper  Project  Area,  Graham 


County,  ArizonM  reports  the  discovery  of  a single  site,  A2  CC:2:144  (ASM) 
and  a number  of  CCC-constructed  erosion-control  features. 

AZ  CC:2:144  contains  two  diffuse  rock  concentrations  and  a lithic  core. 
The  site  is  believed  to  be  potentially  eligible  for  listing  on  the 
National  Register  under  criterion  "d." 

In  sum,  the  six  SWCA  surveys  located  and  recorded  38  archaeological  sites  within 
the  boundaries  of  the  Sanchez  Copper  Project  area  of  potential  impacts:  AZ 
CC:2:47,  74  through  78,  81  through  93,  120  through  136,  and  144  (all  ASM 
designations).  Through  previous  SHPO  consultation  all  of  these  sites--except  45 
(BLM)  and  144  (ASM)--have  been  determined  to  be  potentially  eligible  for 
nomination  to  the  National  Register,  pending  the  results  of  the  enclosed 
mitigation  plan. 

The  38  sites  addressed  in  SWCA's  July  1992  Proposal  for  Archaeological  Studies 
for  the  Sanchez  Copper  Project,  Graham  County,  Arizona  (also  enclosed)  include 
mitigative  actions  for  the  CCC  camp  (AZ  CC:2:45  [BLM]).  The  site  is  outside  of 
the  area  of  the  Sanchez  Copper  Project's  direct  impacts.  However,  because  the 
camp  may  suffer  indirect  adverse  effects  through  increased  visitation,  and 
because  the  project  will  disturb  erosion  control  devices  associated  with  the 
camp,  the  enclosed  mitigation  proposal  specifies  measures  for  mitigating  these 
impacts. 

Finally,  in  response  to  a question  posed  in  Mr.  Gasser's  letter  of  January  20, 
1992,  and  as  discussed  on  page  34  of  the  mitigation  proposal,  it  is  unlikely  that 
human  remains  will  be  encountered  during  the  course  of  data  recovery. 

It  is  BLM's  determination  that  the  combination  of  recording  of  baseline  site 
data,  data  recovery,  and  site  avoidance  proposed  in  SWCA's  mitigation  plan  will 
constitute  No  Effect  on  cultural  resource  values  in  and  around  the  project  area. 
We  request  your  opinion  on  this  determination.  If  you  have  any  questions,  please 
contact  John  Welch  at  this  office. 


Sincerely, 

VfemcffTL 

William  T.  Civish 
District  Manager 


5 Enclosures 


cc: 


Mr.  David  C.  Beling 
880  Twin  Pines  Road 
Reno,  Nevada  89509 


DATE: 

REPLY  TO 
ATTROF: 

SUBJECn't 

TOl 


UN.. ED  STATES  GOVERNMENT 

memorandum 

Office  of  the  Superintendent 
(602)  475-2322 


AZCO  Mine  Proposal 


Bureau  of  Land  Manageaent 
Attention:  Safford  District  Manager 


AU6  201992 

Superintendent,  San  Carlos  Agency 


It  was  good  to  aeet  you  at  the  San  Carlos  Council  aeeting  on  August  19  and  I 
would  like  to  welcoae  you  to  Arizona.  As  meabers  of  the  Departaent  of  the 
Interior  **teaa**i  the  Bureau  of  Indian  Affairs  (BIA)  and  Bureau  of  Land 
Manageaent  (BLM)  aust  strive  to  represent  the  trust  responsibility  the  United 
States  has  to  Indian  tribal  governaents.  I aa  confident  that  you  and  I,  as  the 
local  line  officers  of  our  respective  organizations,  can  forge  a working 
relationship  to  better  serve  our  custoaers. 

As  we  discussed  at  the  August  19,  Council  aeeting,  we  are  concerned  that  the 
proposed  AZCO  copper  nine  aay  directly  or  indirectly  iapact  the  quantity  and 
quality  of  the  water  in  the  Gila  River.  As  explained  in  the  aeeting  the 
southern  rim  of  the  open  pit  will  be  approxiaately  one-fourth  aile  north  of  the 
Gila  River,  and  the  bottom  of  the  pit  will  be  dug  to  a depth  that  will  be  well 
below  the  present  elevation  of  the  river.  While  we  understand  the  plans  call 
for  safeguards  and  contingencies  to  ensure  the  integrity  of  the  Gila  River  will 
be  maintained,  as  trustee  to  the  San  Carlos  Apache  Tribe,  the  Departaent  of  the 
Interior  as  represented  by  the  BLM  and  BIA  aust  be  absolutely  certain  before 
this  project  can  be  supported. 

As  committed  in  the  above  mentioned  aeeting,  we  look  forward  to  reviewing  the 
final  EIS  which  will  now  include  a discussion  about  the  water  quantity  and 
quality  issues  of  concern  to  the  BIA  and  the  Tribe. 

Again,  welcome  to  Arizona  and  feel  free  to  call  if  you  have  any  questions  on 
this  or  any  other  matter. 
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September  2,  1992 

William  T.  Civish 

District  Manager 

DOl  Bureau  of  Land  Management 

Safford  District  Office 

425  E.  4th  Street 

Safford.  A2  85546 

RE:  Sanchez  Copper  Mine  Project,  DOI-BLM 
Dear  Mr.  Civish: 

Thank  you  br  consulting  with  us  again  about  the  above  project  and 
sending  us  copies  of  three  addhtenal  survey  reports  and  the  archaeological 
data  recovery  proposal  prepared  by.  SWCA,  Inc.  for  the  above  project.  I 
have  reviewed  your  submiuais  and  have  the  biiowlng  comments  pursuant 
to  our  Programmatic  Memorandum  of  Agreemenl  (PMOA): 

1.  We  concur  with  the  agency  about  ail  of  the  National  Register  eligibiiity 
determinations  but  want  to  emp>hasize  that  under  the  regulations  these 
Sites  have  to  be  treated  as  National  Register  eiigibte,  not  potentially 
eligibie. 

2.  I have  reviewed  the  data  recovery  proposal  and  find  that  despite  hs 
ambitious  and  perhaps  somewhat  unrealistic  research  goals.  It  is 
acceptable  as  written.  Impiementation  of  the  data  recovery  program 
should  mitigate  pursuant  to  36  CFR  800.d(c)(l)  any  adverse  direct  and 
Indirect  effects  to  these  sites  resulting  from  the  proposed  mining 
activities  and  increased  use  of  the  area.  The  agency  requested  a 
determination  of  'no  effect”  br  the  project;  this  is  inappropriate  since 
the  historic  properties  will  be  altered  (some  win  be  destroyed)  by  the 
proposed  undeaaking.  Since  there  Is  little  or  no  likelihood  that  human 
remains  will  be  impacted,  the  proper  determination  of  effect  should  be 
"no  adverse  effect"  which  is  covered  under  the  PMOA  without  Advisory 
Council  review  provided  that  the  agency  and  our  office  are  in  agreement. 
We  trust  that  you  will  concur  with  our  determination  of  no  adverse  effect; 
please  advise  if  such  is  not  the  case. 

We  look  forward  to  reviewing  the  results  of  the  data  recovery  activities 
and  appreciate  your  continued  cooperation  with  our  office  In  complying 
with  our  PMOA.  We  appreciate  your  continued  cooperation  with  bis 
office  in  complying  with  the  historic  preservatbn  requirements  for 
Federal  undertakings,  if  you  have  any  questions,  please  contact  me  or 
Teresa  Hoffman.  Acting  Chief,  Historic  Preservation  Section  at  542- 
4174  or  542-4009. 


Compliance  Coordinator 
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CERTIFIED  MAIL  NO.  P 110  852  267 
RETURN  RECEIPT  REQUESTED 

Mr.  Raleigh  Thompson,  Chairman 

San  Carlos  Apache  Tribe  0 2 1S92 

P.O.  Box  0 

San  Carlos,  Arizona  85550 
Dear  Mr.  Thompson: 

The  Bureau  of  Land  Management  has  received  an  application  requesting  authori- 
zation to  conduct  archaeological  investigations  on  sites  in  the  AZCO  Mining 
Company's  Sanchez  Copper  Mine  project  area.  The  project  area  is  located  five 
miles  northeast  of  Safford,  Arizona.  A map  is  enclosed  for  your  reference. 

The  archaeological  studies  would  consist  of  site  mapping,  artifact  collecting, 
and  excavation  of  a sample  of  archaeological  features  and  artifact  concentra- 
tions at  thirty-eight  sites.  These  sites  consist  primarily  of  sparse  artifact 
scatters  and  agricultural  fields.  Most  appear  to  be  Archaic  (8,000  B.C. 

- 1 A.D.);  three  contain  ceramics;  and  two  are  historic  sites.  No  village 
sites  are  present  and  no  burials  are  expected  to  be  present.  The  purpose  of 
the  archaeological  studies  is  to  mitigate  the  potential  impact  of  the  proposed 
copper  mine  on  the  sites'  scientific  values. 

In  accordance  with  the  Archaeological  Resources  Protection  Act  Section  4 (c), 
its  implementing  regulations  at  43  CFR  7.7  (a),  and  the  Native  American  Graves 
Protection  and  Repatriation  Act  of  1990,  we  are  notifying  you  of  our  intent  to 
issue  the  permit.  We  request  you  notify  us  at  your  earliest  convenience  if 
there  are  sites  or  areas  of  tribal  religious  or  cultural  importance  in  the 
project  area  and  if  you  have  concerns  with  issuance  of  the  permit.  You  or  a 
designated  tribal  official  may  request  a consultation  with  the  District 
Manager  within  30  days  of  receipt  of  this  notice.  If  we  have  not  received  a 
response  from  you  within  30  days,  we  will  proceed  with  processing  the  permit 
application.  Please  contact  Gay  Kinkade  of  our  office  by  phone  if  you  have 
any  questions. 


Sincerely 


William  T.  Civish 
District  Manager 
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